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©  Benzimidazole  derivatives,  process  for  their  preparation,  and  their  use  as  pharmaceuticals. 
Compounds  of  formula  (I): 

or  a  pharmaceutically  acceptable  salt,  a  quaternised  deriva- 
tive  or  a  pharmaceutically  acceptable  solvent  thereof; 
wherein 

Y  forms  an  optionally  substitute  phenyl  ring; 
n  is  zero  or  one; 
R,  is  H,  C1-6  alkanoyl,  C1-6  alkanesulphonyl,  or  optionally 

substituted  arylsulphonyl,  aryl  C,.e  alkanoyl  or  aryl  C1-4  alkyl; 
R  is  hydrogen  or  C1-4  alkyl;  and 
R3  is  pyridyl  group  substituted  by  at  least  one  group 

selected  from  OR4  or  O(CH2)mOR4  wherein  R4  is  an  optionally 
substituted  aryl  or  aralkyl  group  of  up  to  10  carbon  atoms 
and  m  is  an  integer  of  from  1  to  4;  and  by  up  to  three  further 
substituents  one  of  which  may  be  joined  to  R2  to  form  a 
carbocylic  ring  of  up  to  7  ring  atoms  having  gastric  secretion 

inhibiting  activity,  a  process  for  their  preparation  and  their 
use  as  pharmaceuticals. 



T h i s   i n v e n t i o n   r e l a t e s   to   n o v e l   c o m p o u n d s ,   t o  

p h a r m a c e u t i c a l   c o m p o s i t i o n s   c o n t a i n i n g   t hem,   to  a  

p r o c e s s   f o r   t h e i r   p r e p a r a t i o n   and  to   t h e i r   u s e .  

The  c o m p o u n d s   of   t h e   i n v e n t i o n   i n h i b i t   g a s t r i c  

s e c r e t i o n   and  i n h i b i t   t h e   enzyme  ( H + + K + ) - A T P a s e ,   a n d  

t h u s   may  be  u s e d   in   t h e   t r e a t m e n t   of  d i s o r d e r s   c a u s e d  

or  e x a c e r b a t e d   by  e x c e s s   g a s t r i c   a c i d   s e c r e t i o n   s u c h   a s  

p e p t i c   u l c e r   and  Z o l l i n g e r - E l l i s o n   s y n d r o m e .  

E u r o p e a n   P a t e n t   A p p l i c a t i o n   N o s . 0 0 7 4 3 4   and  0 0 0 5 1 2 9  

d i s c l o s e   v a r i o u s   a l k o x y   s u b s t i t u t e d  

p y r i d y l t h i o b e n z i m i d a z o l e s   and  a l k o x y   s u b s t i t u t e d  

p y r i d y l s u l p h i n y l b e n z i m i d a z o l e s   h a v i n g   g a s t r i c   a c i d  

s e c r e t i o n   i n h i b i t i n g   a c t i v i t y .  

A c c o r d i n g l y ,   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   a  c o m p o u n d  

of  f o r m u l a   ( I ) :  

or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t ,   a  q u a t e r n i s e d  

d e r i v a t i v e   or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s o l v e n t  

t h e r e o f ;  

w h e r e i n :  

Y  f o r m s   an  o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   r i n g ;  



n  i s   z e r o   or  o n e ;  

Rl  i s   H,  C1-6  a l k a n o y l ,   C1-6   a l k a n e s u l p h o n y l ,   o r  

o p t i o n a l l y   s u b s t i t u t e d   a r y l s u l p h o n y l ,   a r y l   C l - 6  

a l k a n o y l   or  a r y l   C l - 4   a l k y l ;  

R2  i s   h y d r o g e n   or  C l - 4   a l k y l ;   a n d  

R3  is   p y r i d y l   g r o u p   s u b s t i t u t e d   by  a t   l e a s t   one  g r o u p  

s e l e c t e d   f rom  OR4  or   O(CH2)mOR4  w h e r e i n   R4  is   a n  

o p t i o n a l l y   s u b s t i t u t e d   a r y l   or   a r a l k y l   g r o u p   of  up  t o  

10  c a r b o n   a t o m s   and  m  i s   an  i n t e g e r   of   f rom  1  t o   4;  a n d  

by  up  to   t h r e e   f u r t h e r   s u b s t i t u e n t s   one  of  w h i c h   may  b e  

j o i n e d   to   R2  to   fo rm  a  c a r b o c y l i c   r i n g   of  up  to   7  r i n g  

a t o m s .  

F a v o u r a b l y   R3  i s   an  o p t i o n a l l y   s u b s t i t u t e d   2 - p y r i d y l  

g r o u p .  

S u i t a b l e   f u r t h e r   s u b s t i t u e n t s   f o r   R3  i n c l u d e   h a l o g e n ,  

C l - 6   a l k y l ,   C l - 6   a l k o x y ,   C l - 6   a l k y l t h i o ,   C l - 6   a l k o x y  

C l - 6   a l k o x y ,   c a r b o x y   e s t e r i f i e d   c a r b o x y ,   or  a m i n o  

o p t i o n a l l y   N - s u b s t i t u t e d   by  one  or  two  g r o u p s  

i n d e p e n d e n t l y   s e l e c t e d   f rom  C l - 6   a l k y l ,   p h e n y l   o r  

p h e n y l   C l - 4   a l k y l   or  o p t i o n a l l y   N . N - d i s u b s t i t u t e d   b y  

C4-5  p o l y m e t h y l e n e   or  C3-4   p o l y m e t h y l e n e c a r b o n y l .  

As  u s e d   h e r e i n   t h e   t e r m   ' a r a l k y l '   i n c l u d e s   a r y l   C l - 4  

a l k y l   such   as  p h e n y l   C l - 4   a l k y l   and  n a p h t h y l   C l - 4   a l k y l  
and  h e t e r o a r y l   C l - 4   a l k y l   s u c h   as  f u r y l   C l - 4   a l k y l .  

As  u sed   h e r e i n   t h e   t e r m   ' a r y l '   i n c l u d e s   p h e n y l   a n d  

n a p h t h y l .   S u i t a b l e   e x a m p l e   of   an  a r y l s u l p h o n y l   g r o u p  
f o r   R1  is   b e n z e n e s u l p h o n y l   and  a  s u i t a b l e   a r y l   C l - 6  

a l k a n o y l   g r o u p   i s   b e n z o y l .  



Any  a r y l   g r o u p s   may  be  o p t i o n a l l y   s u b s t i t u t e d   by  one  o r  

two  s u b s t i t u e n t s   s e l e c t e d   f rom  h a l o g e n ,   C l - 6   a l k y l ,  

C l - 6   a l k o x y   and  C F 3 .  

Any  o p t i o n a l   s u b s t i t u e n t s   f o r   R1  a r e   u s u a l l y   p r e s e n t   o n  

t h e   a r y l   r i n g . T h e s e   o p t i o n a l   s u b s t i t u e n t s   s u i t a b l y  

c o n s i s t   of  one  or  two  members   s e l e c t e d   from  the   g r o u p  

c o n s i s t i n g   of  C l - 4   a l k y l   o p t i o n a l l y   s u b s t i t u t e d   b y  

h a l o g e n ,   s u c h   as  t r i f l u o r o m e t h y l ,   C l - 4   a l k o x y ,  

h a l o g e n , n i t r o ,   C1-6   a l k o x y c a r b o n y l   and  c a r b o x y l .  

U s u a l l y   R4  i s   s u b s t i t u t e d   in  t h e   a r y l   r i n g   p o r t i o n  

t h e r e o f .   S u i t a b l e   o p t i o n a l   s u b s t i t u e n t s   a r e   one  or  t w o  

member s   s e l e c t e d   f rom  the   g r o u p   c o n s i s t i n g   of  h a l o ,  

C l - 6   a l k y l ,   C1-6  a l k o x y ,   C1-6  a l k y l t h i o ,   cyano   o r  

n i t r o .   A  p a r t i c u l a r l y   p r e f e r r e d   R4  is   p h e n y l  

p a r a - s u b s t i t u t e d   by  h a l o ,   s u c h   as  c h l o r o   or  f l u o r o .  

F a v o u r a b l y   t h e   g r o u p   Y  i n c l u d e s   one  or  two  s u b s t i t u e n t s  

s e l e c t e d   f rom  h a l o ,   C l - 6   a l k y l ,   h a l o   s u b s t i t u t e d   C l - 6  

a l k y l ,   C1-6   a l k o x y ,   C1-6  a l k y l t h i o ,   C1-10   c a r b o x y l i c  

a c y l ,   ( s u c h   as  C l - 7   a l k a n o y l   and  C3-8  a l k y l   c a r b o n y l ) ,  

C l - 7   c a r b o x y l i c   a c y l a m i n o ,   c a r b o x y ,   C l - 6  

a l k o x y c a r b o n y l ,   C l - 6   a l k y l s u l p h o n y l a m i n o ,   N - ( C 1 - 6  

a l k y l s u l p h o n y l ) - C 1 - 4   a l k y l a m i n o ,   c y a n o ,   n i t r o ,   o r  

a m i n o ,   a m i d o   or  s u l p h o n y l a m i n o   any  of  w h i c h   i s  

o p t i o n a l l y   N - s u b s t i t u t e d   by  one  or  two  g r o u p s   s e l e c t e d  

f rom  C l - 6   a l k y l   or  p h e n y l   or  o p t i o n a l l y   N - d i s u b s t i t u t e d  

by  C4-5  p o l y m e t h y l e n e ;   or  p h e n y l   o p t i o n a l l y   s u b s t i t u t e d  

by  one  or   two  s u b s t i t u e n t s   i n d e p e n d e n t l y   s e l e c t e d   f r o m  

h a l o ,   C l - 6   a l k y l ,   C l - 6   a l k o x y ,   C l - 6   a l k y l t h i o ,   C 1 - 7  

c a r b o x y l i c   a c y l ,   C l - 7   c a r b o x y l i c   a c y l a m i n o ,   C l - 6  

a l k y l s u l p h o n y l a m i n o ,   N - ( C 1 - 6   a l k y l s u l p h o n y l ) - C l - 4  

a l k y l a m i n o ,   c y a n o ,   or  n i t r o ,   amino   o p t i o n a l l y  

N - s u b s t i t u t e d   by  one  or  two  g r o u p s   s e l e c t e d   f rom  C 1 - 6  

a l k y l   or   p h e n y l   or  o p t i o n a l l y   N - d i s u b s t i t u t e d   by  C 4 - 5  

p o l y m e t h y l e n e ,   or  c a r b o x y   or  C l - 6   a l k o x y c a r b o n y l .  



A  g r o u p   of  c o m p o u n d s   w i t h i n   f o r m u l a   ( I )   is   of  f o r m u l a  

( I I ) :  

or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t ,   a  q u a t e r n i s e d  

d e r i v a t i v e   or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s o l v a t e  

t h e r e o f ;  

w h e r e i n   Rl ,   R2  and  n  a r e   as  h e r e i n b e f o r e   d e f i n e d   i n  

r e l a t i o n   to   f o r m u l a   ( I ) ;  

R5  and  R6  a r e   i n d e p e n d e n t l y   h y d r o g e n   or  a  g r o u p  
s e l e c t e d   f rom  t h e   s u b s t i t u e n t s   f o r   Y  d e f i n e d   a b o v e ;  

R8  i s   a  g r o u p   s e l e c t e d   f rom  OR4  or   - 0 ( C H 2 ) m - 0 - R 4 ;  

Rg  and  R10  a r e   i n d e p e n d e n t l y   s e l e c t e d   f rom  h y d r o g e n ,  

- O R 4 , - O ( C H 2 ) m R 4 ,   h a l o g e n ,   C l - 6   a l k y l ,   C l - 6   a l k o x y ,   C l - 6  
a l k y l t h i o ,   C1-6   a l k o x y   C1-6   a l k o x y ,   c a r b o x y ,   e s t e r i f i e d  

c a r b o x y ,   or  amino   o p t i o n a l l y   s u b s t i t u t e d   by  one  or  t w o  

g r o u p s   i n d e p e n d e n t l y   s e l e c t e d   f r o m   C 1 - 6 a l k y l - p h e n y l ,   o r  

p h e n y l - C l - 4   a l k y l   or  o p t i o n a l l y   N , N - d i s u b s t i t u t e d   b y  

C4-5   p o l y m e t h y l e n e   or  C3-4   p o l y m e t h y l e n e c a r b o n y l ;   a n d  

R7  i s   a  g r o u p   d e f i n e d   a b o v e   f o r   R10  and  R9  or   t o g e t h e r  
w i t h   R2  fo rm  C2-9  a l k y l e n e ;   w h e r e i n   R4  and  m  a r e   a s  

h e r e i n b e f o r e   d e f i n e d   in  r e l a t i o n   to   f o r m u l a   ( I ) .  

E x a m p l e s   of  R5  and  R6  i n c l u d e   h y d r o g e n ,   h a l o ,   s u c h   a s  
c h l o r o   or   b r o m o ,   m e t h y l ,   t r i f l u o r o m e t h y l ,   a m i n o   o r  

m e t h o x y .  

R1  i s   p r e f e r a b l y   h y d r o g e n .  



E x a m p l e s   of  R2  i n c l u d e   h y d r o g e n .  

E x a m p l e s   of  R7,  Rg  and  R10  i n c l u d e   h y d r o g e n   and  C l - 4  
a l k y l   s u c h   as  m e t h y l .  

E x a m p l e s   of  R8  i n c l u d e   p h e n y l   C l - 4   a l k o x y ,   o p t i o n a l l y  

s u b s t i t u t e d   as  h e r e i n b e f o r e   d e f i n e d ,   in  p a r t i c u l a r  

b e n z y l o x y .  

In  one  p a r t i c u l a r   e m b o d i m e n t   R7  is   m e t h y l ,   Rg  i s  

b e n z y l o x y   or  4 - f l u o r o b e n z y l o x y   and  Rg  and   R10  a r e   b o t h  

h y d r o g e n .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   t h e   c o m p o u n d s   of   f o r m u l a e  

( I )   o r ( I I )   may  be  c a p a b l e   of  e x i s t i n g   in   more   t h a n   o n e  

t a u t o m e r i c   form  when  R1  =  H.  The  p r e s e n t   i n v e n t i o n  

e x t e n d s   to   each   of  t h e s e   fo rms   and  to   m i x t u r e s   t h e r e o f .  

I t   w i l l   of  c o u r s e   be  r e a l i s e d   t h a t   t h e   c o m p o u n d s   of  t h e  

f o r m u l a e   (I)   or  ( I I )   may  h a v e   c h i r a l   c e n t r e s ,   and  t h u s  

be  c a p a b l e   of  e x i s t i n g   in  a  number   of   s t e r e o i s o m e r i c  

f o r m s .   The  i n v e n t i o n   e x t e n d s   to   e a c h   of   t h e s e  

s t e r e o i s o m e r i c   f o r m s   ( i n c l u d i n g   e n a n t i o m e r s )   and  t o  

m i x t u r e s   t h e r e o f   ( i n c l u d i n g   r a c e m a t e s ) .  

An  e x a m p l e   of  a  c h i r a l   c e n t r e   i s   t h e   c a r b o n   a tom  of  t h e  

m o i e t y   -CHR2-   when  R2  i s   o t h e r   t h a n   h y d r o g e n .  

P h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s   of   t h e   c o m p o u n d s   o f  

t h e   f o r m u l a e   (I)   and  ( I I )   i n c l u d e   p h a r m a c e u t i c a l l y  

a c c e p t a b l e   i n o r g a n i c   s a l t s   such   as  s u l p h a t e ,   n i t r a t e ,  

p h o s p h a t e ,   b o r a t e ,   h y d r o c h l o r i d e   and  h y d r o b r o m i d e ,   a n d  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   o r g a n i c   a c i d   a d d i t i o n s  

s a l t s   s u c h   as  a c e t a t e ,   f u m a r a t e ,   t a r t r a t e ,   c i t r a t e ,  

l a c t a t e ,   s a l i c y l a t e ,   m a l e a t e ,   s u c c i n a t e ,   b e n z o a t e ,  

a s c o r b a t e ,   m e t h a n e s u l p h o n a t e ,   m a n d e l a t e ,  

a - k e t o g l u t a r a t e ,   a - g l y c e r o p h o s p h a t e ,   a n d  



t h e   a c i d   a d d i t i o n   s a l t   i s   t h e   h y d r o c h l o r i d e   s a l t .  

E x a m p l e s   of  q u a t e r n i s e d   d e r i v a t i v e s   i n c l u d e   c o m p o u n d s  

of   t h e   f o r m u l a   ( I )   and   ( I I )   q u a t e r n i s e d   by  R18Q,  w h e r e  

R18  i s   C l - 4   a l k y l ,   C3-6   c y c l o a l k y l ,   C3-6  c y c l o a l k y l ,  

C l - 4   a l k y l   or   p h e n y l   C l - 4   a l k y l   and  Q  i s   h a l i d e   s u c h   a s  

c h l o r i d e ,   b r o m i d e   or   i o d i d e .  

A  p a r t i c u l a r   c o m p o u n d   o f   t h e   f o r m u l a e   ( I )   or   ( I I )   o r  

i t s   a c i d   a d d i t i o n   s a l t   can   f o rm  s a l t s   w i t h   a l k a l i   a n d  

a l k a l i n e   e a r t h   m e t a l s ,   u s u a l l y   s o d i u m   and  p o t a s s i u m ,  

and  ammonium  and  s u b s t i t u t e d   ammonium  s a l t s .  

C o m p o u n d s   of   f o r m u l a   ( I )   o r   ( I I )   and  t h e i r  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s   or   q u a t e r n i s e d  

d e r i v a t i v e s   may  f o r m   s o l v a t e s   w i t h   p h a r m a c e u t i c a l l y  

a c c e p t a b l e   s o l v e n t s   and  t h e   i n v e n t i o n   e x t e n d s   t o   s u c h  

s o l v a t e s .  

C r y s t a l l i n e   c o m p o u n d s   and   s a l t s   a r e   f a v o u r e d .  

The  i n v e n t i o n   a l s o   p r o v i d e s   a  p r o c e s s   f o r   t h e  

p r e p a r a t i o n   of   a  c o m p o u n d   of   t h e   f o r m u l a   ( I )   or  a  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t ,   a  q u a t e r n i s e d  

d e r i v a t i v e   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s o l v a t e  

t h e r e o f ,   w h i c h   p r o c e s s   c o m p r i s e s   r e a c t i n g   a  c o m p o u n d   o f  

f o r m u l a   ( I I I )   o r   an  a c i d   a d d i t i o n   s a l t   t h e r e o f :  



w h e r e i n   R3  is   as  h e r e i n b e f o r e   d e f i n e d   in  r e l a t i o n   t o  

f o r m u l a   ( I ) ,   w i t h   a  c o m p o u n d   of   f o r m u l a   ( I V ) :  

w h e r e i n   k1  and  Y  a r e   as  h e r e i n b e f o r e   d e f i n e d   i n  

r e l a t i o n   to   f o r m u l a   ( I ) ;   a n d  

a)  R11  i s   a  g r o u p   d i s p l a c e a b l e   by  a  n u c l e o p h i l e ;   a n d  

R12  is   CH3SO; 

b)  R11  i s   CHR2Q1  w h e r e   R2  i s   as  h e r e i n b e f o r e   d e f i n e d ,  

and  Q1  i s   a  g r o u p   d i s p l a c e a b l e   by  a  n u c l e o p h i l e ;  

a n d  

R12  i s   HS;  o r  

c)  R11  i s   CHR2SH  w h e r e   R2  i s   as  h e r e i n b e f o r e   d e f i n e d ;  

a n d  

R12  i s   a  g r o u p   d i s p l a c e a b l e   by  a  n u c l e o p h i l e ;  

t h e r e a f t e r   i f   d e s i r e d   c a r r y i n g   o u t   one  or  more  of  t h e  

f o l l o w i n g   s t e p s ;  

( i )   o x i d i s i n g   a  c o m p o u n d   of   f o r m u l a   (I)   w h e r e i n   n  
i s   z e r o   to   a  compound   of   f o r m u l a   ( I )   w h e r e i n   n  i s  

o n e ;  

( i i )   c o n v e r t i n g   any  v a r i a b l e   g r o u p   to  a n o t h e r  

c o r r e s p o n d i n g   v a r i a b l e   R  g r o u p ;   a n d  



( i i i )   s a l i f y i n g   or  q u a t e r n i s i n g   t he   r e s u l t i n g  

compound   of   t h e   f o r m u l a   ( I ) .  

S u i t a b l e   e x a m p l e s   of  R11  in  v a r i a n t   a)  above   i n c l u d e  

h a l i d e   such   as  Cl  or  B r .  

S u i t a b l e   e x a m p l e s   of  Ql  and  R12  i n   p r o c e s s   v a r i a n t s   b )  

and  c)  r e s p e c t i v e l y   i n c l u d e   h a l i d e   s u c h   as  Cl,   Br  or   I ,  

and  l a b i l e   a c y l o x y   s u c h   as  OS02CH3  or  O S 0 2 p - C 6 H 4 C H 3  

( m e s y l o x y   and  t o s y l o x y ) .  

R e a c t i o n   in  a l l   v a r i a n t s   i s   g e n e r a l l y   e f f e c t e d   a t   a  

n o n - e x t r e m e   t e m p e r a t u r e ,   s u c h   as  a  m o d e r a t e l y   e l e v a t e d  

t e m p e r a t u r e   f o r   e x a m p l e   s o l v e n t   r e f l u x   t e m p e r a t u r e ,  

such   as  50  t o   150°C ,   f o r   e x a m p l e   75  t o   100°C,   in  a n  

i n e r t   s o l v e n t ,   p r e f e r a b l y   in   t h e   p r e s e n c e   of  an  a c i d  

a c c e p t o r .   The  a c c e p t o r   is   s u i t a b l y   an  i n o r g a n i c   a c i d  

a c c e p t o r ,   s u c h   as  a  s t r o n g   b a s e   f o r   e x a m p l e   s o d i u m  

h y d r i d e ,   b u t y l   l i t h i u m   or  l i t h i u m   d i i s o p r o p y l a m i d e ;   a  

m o d e r a t e l y   s t r o n g   b a s e ,   f o r   e x a m p l e   s o d i u m   h y d r o x i d e ;  

or  a  m o d e r a t e   b a s e   f o r   e x a m p l e   c a l c i u m   c a r b o n a t e ,  

s o d i u m   c a r b o n a t e   or  p o t a s s i u m   c a r b o n a t e .   In  some  c a s e s  

t h e   m o d e r a t e   b a s e   a c i d   a c c e p t o r   i s   f a v o u r a b l y   a n  

o r g a n i c   b a s e   s u c h   as  a  t e r t i a r y   a m i n e ,   e . g .  

t r i e t h y l a m i n e ,   t r i m e t h y l a m i n e ,   p y r i d i n e   or  p i c o l i n e .  

The  most   s u i t a b l e   a c c e p t o r   d e p e n d s   on  t h e   p a r t i c u l a r  

v a r i a n t .  

Thus  f o r   e x a m p l e ,   f o r   v a r i a n t   a)  a  s t r o n g   b a s e   i s  

a p p r o p r i a t e .   For  v a r i a n t   b)  or   c)  a  m o d e r a t e l y   s t r o n g  
b a s e   or  m o d e r a t e   b a s e   i s   a p p r o p r i a t e .  

The  i n e r t   s o l v e n t   can   be  any  s o l v e n t   i n e r t   to  b o t h  

r e a c t a n t s   and  a p p r o p r i a t e   to   t h e   l e a v i n g   g r o u p ,   t h e  

a c i d   a c c e p t o r   and  d e s i r e d   r e a c t i o n   r e m p e r a t u r e .  
S u i t a b l e   s o l v e n t s   i n c l u d e   l o w e r   a l k a n o l s   such   a s  

e t h a n o l ,   d i o x a n ,   d i m e t h y l f o r m a m i d e   (DMF)  t o l u e n e ,  

d i e t h y l   e t h e r , o r   m e t h y l e n e   c h l o r i d e .  



For  p r o c e s s   v a r i a n t   b)  in  p a r t i c u l a r   s u i t a b l e   s o l v e n t s  

i n c l u d e   p o l a r   s o l v e n t s   such   as  DMF  or  e t h a n o l .   W h e r e  

r e a c t i o n   i s   e f f e c t e d   in  t h e   p r e s e n c e   of  a  b a s e   w h i c h   i s  

i n s o l u b l e   in  t h e   p o l a r   s o l v e n t ,   w a t e r   may  be  a d d e d   t o  

t h e   s o l v e n t .   R e a c t i o n   i s   g e n e r a l l y   e f f e c t e d   a t  

m o d e r a t e l y   e l e v a t e d   t e m p e r a t u r e s   as  m e n t i o n e d  

h e r e i n b e f o r e ,   s u c h   as  r e a c t i o n   m i x t u r e   r e f l u x  

t e m p e r a t u r e   or  a t   a b o u t   1000C,   i f   l o w e r .  

I t   w i l l   be  a p p r e c i a t e d   t h a t   when  t h e   c o m p o u n d   o f  

f o r m u l a   ( I I I )   or  (IV)  c o n t a i n s   an  u n s u b s t i t u t e d   a m i n o  

g r o u p ,   s u c h   a  g r o u p   w i l l   g e n e r a l l y   be  p r o t e c t e d ,   d u r i n g  

a t   l e a s t   t h e   ma in   r e a c t i o n   of  t h e   i n v e n t i o n   by  a  

c o n v e n t i o n a l   N - p r o t e c t i n g   g r o u p   f o r   e x a m p l e s   an  a c y l  

g r o u p   s u c h   as  a c e t y l   or   p h t h a l y l .   P r o t e c t i o n   may  b e  

e f f e c t e d   by  r e a c t i o n   w i t h   an  a c y l a t i n g   a g e n t   such   a s  

t h e   r e l e v a n t   a c y l   c h l o r i d e   or  a n h y d r i d e .   D e p r o t e c t i o n  

may  be  e f f e c t e d   f o r   e x a m p l e   by  b a s e   h y d r o l y s i s   of   a n  

a c e t y l   p r o t e c t i n g   g r o u p   or  t r e a t m e n t   of   a  p h t h a l i m i d e  

p r o t e c t i n g   g r o u p   w i t h   h y d r a z i n e   h y d r a t e   in  a  l o w e r  

a l k a n o l .  

P r o c e s s   v a r i a n t s   b)  and  c)  p r o d u c e   c o m p o u n d s   of  f o r m u l a  

( I )   w h e r e i n   n  i s   O.  I f   a  compound   of  f o r m u l a   ( I )   i s  

d e s i r e d   w h e r e i n   n  i s ,   i t   i s   n e c e s s a r y   to   o x i d i s e   t h e  

c o m p o u n d   r e s u l t i n g   f rom  t h e   p r o c e s s .  

S u b s e q u e n t   o x i d a t i o n   may  be  c a r r i e d   o u t   a t   b e l o w  

a m b i e n t   t e m p e r a t u r e s   in  a  n o n - a q u e o u s   s o l v e n t ,   s u c h   a s  

a  c h l o r i n a t e d   h y d r o c a r b o n ,   in  t h e   p r e s e n c e   of  a n  

o r g a n i c   p e r a c i d ,   s u c h   as   3 - c h l o r o p e r b e n z o i c   a c i d ,   or  i n  

w a t e r   in  t h e   p r e s e n c e   of  a  s o l u b l e   s t r o n g   i n o r g a n i c  

o x i d a n t ,   s u c h   as  a q u e o u s   h y d r o g e n   p e r o x i d e .   I t   w i l l   b e  

r e a l i s e d   t h a t   t h i s   p r o c e s s   may  a l s o   N - o x i d i s e   a n y  
t e r t i a r y   a m i n e   m o i e t y   and  s u i t a b l e   p r e c a u t i o n s   w i l l  



r o u t i n e l y   be  t a k e n   by  t h e   s k i l l e d   man,  i f   i t   is   d e s i r e d  

to   a v o i d   t h i s .  

The  c o n v e r s i o n s   in   s t e p   ( i i i )   a b o v e   a r e   c a r r i e d   o u t   b y  

c o n v e n t i o n a l   m e t h o d s .  

E x a m p l e s   of  s u c h   c o n v e r s i o n s   i n c l u d e   t h e   c o n v e r s i o n   o f  

Y  g r o u p   s u b s t i t u t e n t   to   a n o t h e r .   In  p a r t i c u l a r  

a)  h y d r o g e n   i s   c o n v e r t i b l e   to   a  n i t r o   s u b s t i t u t e n t   b y  

n i t r a t i o n ;  

b)  a  n i t r o   s u b s t i t u e n t   i s   c o n v e r t i b l e   to   an  a m i n o  

s u b s t i t u e n t   by  r e d u c t i o n ;  

c)  an  a c y l a m i n o   s u b s t i t u e n t   i s   c o n v e r t i b l e   t o   a n  

a m i n o   s u b s t i t u e n t   by  d e a c y l a t i o n ;  

d)  an  a m i n o   s u b s t i t u e n t   is   c o n v e r t i b l e   to   a c y l a m i n o  

s u b s t i t u e n t   by  a c y l a t i o n ;  

e)  h y d r o g e n   i s   c o n v e r t i b l e   to   a  h a l o   s u b s t i t u e n t   b y  

h a l o g e n a t i o n ;  

f)  a  f l u o r o   or  c h l o r o   s u b s t i t u e n t   is   c o n v e r t i b l e   t o  

an  o p t i o n a l l y   s u b s t i t u t e d   amino   s u b s t i t u e n t   b y  

r e a c t i o n   w i t h   s u i t a b l e   amine   or  a m m o n i a ;  

g)  an  a m i n o   s u b s t i t u e n t   is   c o n v e r t i b l e   to   a  h a l o ,  

c y a n o ,   or   h y d r o g e n   s u b s t i t u e n t   by  d i a z o t i s a t i o n  

and  s i m u l t a n e o u s   n i t r o g e n   e l i m i n a t i o n   w i t h  

h a l o g e n a t i o n ,   c y a n a t i o n ,   or  r e d u c t i o n ;  

h)  an  amino   s u b s t i t u e n t   i s   c o n v e r t i b l e   t o   a n  

a l k y l a t e d   a m i n o   s u b s t i t u e n t   by  a l k y l a t i o n   o r  
r e d u c t i v e   a l k y l a t i o n ;   a n d  



i)  a  c a r b o x y   s u b s t i t u e n t   i s   c o n v e r t i b l e   to   a  C l - 6  

a l k o x y c a r b o n y l   s u b s t i t u e n t   by  e s t e r i f i c a t i o n .  

In  r e g a r d   to  ( a ) ,   n i t r a t i o n   i s   c a r r i e d   o u t   i n  

a c c o r d a n c e   w i t h   known  p r o c e d u r e s .  

In  r e g a r d   to   ( b ) ,   t h e   r e d u c t i o n   i s   c a r r i e d   o u t   u s i n g  

m e t h o d s   c o n v e n t i o n a l   f o r   r e d u c i n g   n i t r o   g r o u p s   o n  

a r o m a t i c   n u c l e i ,   f o r   e x a m p l e   u s i n g   Raney   n i c k e l ,  

s t a n n o u s   c h l o r i d e   or  i r o n   p o w d e r   in  g l a c i a l   a c e t i c   a c i d  

or   h y d r o c h l o r i c   a c i d .  

In  r e g a r d   to   ( c ) ,   d e a c y l a t i o n   i s   c a r r i e d   o u t   b y  

t r e a t m e n t   w i t h   a  b a s e ,   s u c h   as  an  a l k a l i   m e t a l  

h y d r o x i d e .  

In  r e g a r d   to   ( d ) ,   t h e   a c y l a t i o n   i s   c a r r i e d   o u t   w i t h   a n  

a c y l a t i n g   a g e n t ,   s u c h   as  t h e   c o r r e s p o n d i n g   a c i d  

a n h y d r i d e   or  a c i d   c h l o r i d e .   F o r m y l a t i o n   i s   c a r r i e d   o u t  

w i t h   f o r m i c   a c i d .  

In  r e g a r d   to  ( e ) ,   h a l o g e n t i o n   is   c a r r i e d   o u t   w i t h  

c o n v e n t i o n a l   h a l o g e n a t i n g   a g e n t s ,   u n d e r   c o n v e n t i o n a l  

r e a c t i o n   c o n d i t i o n s   f o r   t h e   h a l o g e n a t i o n   of   a r o m a t i c  

n u c l e i ,   t h a t   i s   w i t h   t h e   r e l e v a n t   h a l o g e n   in  t h e  

p r e s e n c e   of  a  L e w i s   a c i d   c a t a l y s t ,   s u c h   as  f e r r i c  

c h l o r i d e ,   z i n c   c h l o r i d e   or   b o r o n   t r i f l u o r i d e ,   in   a n  

i n e r t   o r g a n i c   s o v l e n t   s u c h   as  c h l o r o f o r m   o r  

d i c h l o r o m e t h a n e ,   a t   t e m p e r a t u r e s   b e l o w   a m b i e n t .  

A l t e r n a t i v e l y   a  p o l a r   s o l v e n t ,   s u c h   as  g l a c i a l   a c e t i c  

a c i d   w i t h o u t   a  c a t a l y s t   may  be  u s e d .  

In  r e g a r d   to   ( f ) ,   t h e   a m i n a t i o n   i s   c a r r i e d   o u t   u n d e r  

c o n v e n t i o n a l   c o n d i t i o n s   u s i n g   an  i n e r t   s o l v e n t   such   a s  

e t h a n o l   or  an  e x c e s s   of   a m i n e   a l s o   f u n c t i o n i n g   as  t h e  

s o l v e n t .  



(g)  may  be  e f f e c t e d   by  r e a c t i n g   an  a l k a l i   m e t a l  

n i t r i t e ,   a  s t r o n g   i n o r g a n i c   a c i d   and  t h e   r e a c t i o n  

p r o d u c t   in  a q u e o u s   s o l u t i o n   a t   10  t o   - l O o C .  

S u b s e q u e n t   s i m u l t a n e o u s   n i t r o g e n   e l i m i n a t i o n   a n d  

h a l o g e n a t i o n ,   c y a n a t i o n   or  r e d u c t i o n   may  be  e f f e c t e d   b y  

t r e a t i n g   t he   d i a z o t i s a t i o n   p r o d u c t   w i t h   a  h a l i d e ,  

c y a n i d e   or  h y d r i d e   s o u r c e ,   u n d e r   e i t h e r   S a n d m e y e r   o r  

S c h i e m a n n   r e a c t i o n   c o n d i t i o n s   f o r   h a l i d e   and  n i t r i l e ,  

or  by  t r e a t m e n t   w i t h   h y p o p h o s p h o r o u s   a c i d   f o r   h y d r i d e  

r e s p e c t i v e l y .  

(h)  and  ( i )   may  be  e f f e c t e d   e n t i r e l y   c o n v e n t i o n a l l y .  

For  R 3 ;  

j)  H  may  be  c o n v e r t e d   to   a c y l   by  c o n v e n t i o n a l  

a c y l a t i o n .  

k)  any  of  t h e   a c y l   g r o u p s   l i s t e d   h e r e i n b e f o r e   fo r   R11 

may  be  c o n v e r t e d   to   h y d r o g e n   by  c o n v e n t i o n a l  

d e a c y l a t i o n .  

1)  c a r b o x y   may  be  c o n v e r t e d   to   C l - 6   a l k o x y c a r b o n y l   b y  
c o n v e n t i o n a l   e s t e r i f i c a t i o n .  

In  r e g a r d   to  ( j )   O - a c y l a t i o n   i s   c a r r i e d   o u t   u n d e r  

c o n v e n t i o n a l   c o n d i t i o n s   w i t h   an  a c y l a t i n g   a g e n t   w h i c h  

has   an  a c y l   g r o u p   c a p a b l e   of  f o r m i n g   an  h y d r o l y s a b l e  

a c y l o x y   g r o u p   and  a  l e a v i n g   g r o u p ,   s u c h   as  h a l i d e ,   f o r  

e x a m p l e   c h l o r i d e   and  b r o m i d e ,   and  h y d r o g e n .   When 

h a l i d e   is   t he   l e a v i n g   g r o u p ,   t he   r e a c t i o n   is   g e n e r a l l y  
c a r r i e d   ou t   in   t h e   p r e s e n c e   of  a  b a s e .   When  h y d r o x y   i s  

t he   l e a v i n g   g r o u p ,   t h e   r e a c t i o n   i s   g e n e r a l l y   c a r r i e d  

o u t   in  t h e   p r e s e n c e   o f   a  d e h y d r a t i n g   a g e n t ,   a t   a  

n o n - e x t r e m e   t e m p e r a t u r e ,   s u c h   as  a m b i e n t   t e m p e r a t u r e .  



In  r e g a r d   to   ( k ) ,   d e a c y l a t i o n   i s   c a r r i e d   o u t   b y  

t r e a t m e n t   w i t h   a  b a s e ,   s u c h   as  an  a l k a l i   m e t a l  

h y d r o x i d e .  

In  r e g a r d   to   (1)  e s t e r i f i c a t i o n   i s   e n t i r e l y  

c o n v e n t i o n a l .  

C o n v e r s i o n s   (a)  to   (1)  a r e   o n l y   e x e m p l a r y   and  a r e   n o t  

e x h a u s t i v e   of  t h e   p o s s i b i l i t i e s .  

In  g e n e r a l ,   i n t e r c o n v e r s i o n   of   R7, R8, R9  and  R10  t o  

o t h e r   R7, R8, R9  and  R10  w i l l   n o t   be  r e a d i l y   e f f e c t e d .  

H o w e v e r ,   s u c h   i n t e r c o n v e r s i o n s   as   a r e   p o s s i b l e ,   a n d  

s u i t a b l e   m e t h o d s   and  c o n d i t i o n s   f o r   e f f e c t i n g   t h e m ,  

w i l l   be  r e a d i l y   a p p a r e n t   to   t h e   s k i l l e d   m a n .  

The  c h o i c e   or  n e c e s s i t y   of   v a r i a b l e   i n t e r c o n v e r s i o n  

w i l l   be  d i c t a t e d   by  t h e   n a t u r e   and   p o s i t i o n   of  t h e  

v a r i a b l e ,   as  w i l l   t h e   c h o i c e   of  i n t e r m e d i a t e   o r  

c o m p o u n d   in  w h i c h   i n t e r c o n v e r s i o n   i s   e f f e c t e d .  

In  a l l   t h e   f o r e g o i n g   i n t e r c o n v e r s i o n s ,   t h e   e f f e c t ,   i f  

a n y ,   on  o t h e r   s u b s t i t u e n t s   s h o u l d   be  c o n s i d e r e d ,   a n d  

s u c h   r e a g e n t s   as  a r e   a p p r o p r i a t e   s h o u l d   be  s e l e c t e d  

t o g e t h e r   w i t h   t h e   a d o p t i o n   of   s u c h   r o u t i n e  

p r e c a u t i o n a r y   m e a s u r e s   as  a r e   n e c e s s a r y .  

I t   i s   h o w e v e r   p r e f e r r e d   t h a t   any  c o n v e r s i o n s   a r e  

c a r r i e d   o u t   a t   t h e   e a r l i e s t   s t a g e   p o s s i b l e   in  t h e  

s y n t h e s i s .  

The  i n v e n t i o n   a l s o   p r o v i d e s   a  p r o c e s s ,   f o r   t h e  

p r e p a r a t i o n   of   a  compound   of   f o r m u l a   ( I )   a s  
h e r e i n b e f o r e   d e f i n e d   or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  



s a l t   or  q u a t e r n a r y   d e r i v a t i v e   t h e r e o f ,   w h i c h   p r o c e s s  

c o m p r i s e s   r e a c t i n g   a  compound   of   f o r m u l a   (V)  or  a  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t   t h e r e o f :  

w h e r e i n  

R1,  R2, Y  and  n  a r e   as  d e f i n e d   in   r e l a t i o n   to   f o r m u l a  

(I)   and  R3'  i s   a  p y r i d y l   g r o u p   s u b s t i t u t e d   by  a t   l e a s t  

one  h y d r o x y   or   C l - 4 a l k o x y   g r o u p s   and  up  to  t h r e e  

f u r t h e r   s u b s t i t u e n t s   i n d e p e n d e n t l y   s e l e c t e d   f r o m  

h a l o g e n ,   C l - 6   a l k y l ,   C l - 6   a l k o x y ,   C l - 6   a l k y l t h i o ,   C l - 6 -  

a l k o x y   C1-6   a l k o x y ,   c a r b o x y   e s t e r f i e d   c a r b o x y ,   or  a m i n o  

o p t i o n a l l y   N - s u b s t i t u t e d   by  one  or   two  g r o u p s  

i n d e p e n d e n t l y   s e l e c t e d   f rom  C1-6   a l k y l ,   p h e n y l   o r  

p h e n y l   C l - 4   a l k y l   or  o p t i o n a l l y   N . N - d i s u b s t i t u t e d   b y  

C4-5  p o l y m e t h y l e n e   or   C3-4   p o l y m e t h y l e n e c a r b o n y l ,   o r  

one  of  s a i d   f u r t h e r   s u b s t i t u e n t s   i s   j o i n e d   to   R2  t o  

form  a  c a r b o c y l i c   r i n g   of   up  to   7  r i n g   a t o m s ;   w i t h   a  

compound   of  f o r m u l a   R 1 3 Q 2 ;  

w h e r e i n :  

R13  is   R4  as  h e r e i n b e f o r e   d e f i n e d   or  when  R 3 ' i s  

s u b s t i t u t e d   by  h y d r o x y ,   R13  can  be  (CH2)mOR4  and  Q2  i s  

a  l e a v i n g   g r o u p ;   in   w h i c h   m  i s   as  h e r e i n b e f o r e   d e f i n e d  ;  

and  t h e r e a f t e r   i f   n e c e s s a r y ,   c a r r y i n g   o u t   one  or  m o r e  
of  t he   f o l l o w i n g   s t e p s :  

( i )   o x i d i s i n g   a  compound   of   f o r m u l a   ( I )   w h e r e i n  

n  i s   z e r o   to   a  compound   of  f o r m u l a   ( I )   w h e r e i n   n  
is   o n e ;  



( i i )   c o n v e r t i n g   any  v a r i a b l e   R  g r o u p   to  a n o t h e r  

c o r r e s p o n d i n g   v a r i a b l e   R  g r o u p ;   a n d  

( i i i )   s a l i f y i n g   or  q u a t e r n i s i n g   t he   r e s u l t i n g  

c o m p o u n d   of  t he   f o r m u l a   ( I ) .  

S u i t a b l e   e x a m p l e s   of  Q2  i n c l u d e   h a l i d e   such   as  C h l o r o  

or  b r o m o .  

P r o c e s s   c o n d i t i o n s   may  be  c o n v e n t i o n a l   c o n d i t i o n s   f o r  

t h e   a l k y l a t i o n   of  an  a r o m a t i c   h y d r o x y   s u b s t i t u e n t .  

The  i n t e r c o n v e r s i o n   of  v a r i a b l e s   g r o u p s   may  be  e f f e c t e d  

as  d e s c r i b e d   h e r e i n b e f o r e .  

In  t h e   a b o v e   d e s c r i b e d   p r o c e s s e s ,   c o m p o u n d s   of  t h e  

f o r m u l a   (I)   may  be  s a l i f i e d  i n   e n t i r e l y   c o n v e n t i o n a l  

m a n n e r   by  r e a c t i n g   a  compound   of   t h e   f o r m u l a   ( I )   i n  

b a s e   f o rm  w i t h   a  c h o s e n   a c i d   t o   f o r m   a c i d   a d d i t i o n  

s a l t s .  

The  q u a t e r n a r y   d e r i v a t i v e s   of   t h e   c o m p o u n d s   of  t h e  

f o r m u l a   ( I )   may  be  p r e p a r e d   in   c o n v e n t i o n a l   m a n n e r , s u c h  

as  by  r e a c t i o n   of  t h e   c h o s e n   c o m p o u n d   of  t h e   f o r m u l a  

( I )   w i t h   a  compound   R180  as  d e f i n e d .   T h i s   r e a c t i o n   i s  

s u i t a b l y   c a r r i e d   ou t   in  an  a p p r o p r i a t e   s o l v e n t   s u c h   a s  

a c e t o n e ,   m e t h a n o l   or  e t h a n o l .  

S a l t s   of   c o m p o u n d s   of  t h e   f o r m u l a   ( I )   c o n t a i n i n g   a  

c a r b o x y   g r o u p s   may  be  f o r m e d   c o n v e n t i o n a l l y   by  r e a c t i n g  

a  c o m p o u n d   of  t h e   f o r m u l a   ( I )   w i t h   a  c o r r e s p o n d i n g  

b a s e ,   f o r   e x a m p l e   an  a l k a l i   m e t a l   h y d r o x i d e ,   a n  

a l k a l i n e   e a r t h   m e t a l   h y d r o x i d e   or  an  o p t i o n a l l y  

s u b s t i t u t e d   ammonium  h y d r o x i d e .  



The  p r e p a r a t i o n   of  i n t e r m e d i a t e s   f o r   the   p r e p a r a t i v e  

p r o c e s s   of   t h e   i n v e n t i o n   may  be  e f f e c t e d   by  b u i l d i n g   u p  

t h e   i n t e r m e d i a t e s   in  any  g i v e n   p r o c e s s   or  p r o c e s s  
v a r i a n t   by  p r o c e s s e s   a n a l o g o u s   to   t h o s e   in  o t h e r  

r e l e v a n t   v a r i a n t s   of  t h e   f i r s t   p r o c e s s   of  t he   i n v e n t i o n  

or  by  c o n v e n t i o n a l   o x i d a t i o n   as  d e s c r i b e d  

h e r e i n b e f o r e   f o r   a  c o m p o u n d   of  t h e   f o r m u l a   ( I ) ,   or  s u c h  

i n t e r m e d i a t e s   a r e   known  c o m p o u n d s   or  a r e   p r e p a r a b l e  

a n a l o g o u s l y   to   or  r o u t i n e l y   d e r i v a b l e   f rom  k n o w n  

c o m p o u n d s .  

The  i n t e r m e d i a t e s   of   f o r m u l a   ( I I I )   in  a l l   t h e   v a r i a n t s  

of  t h e   f i r s t   p r o c e s s   a r e   known  c o m p o u n d s ,   or  a r e  

p r e p a r a b l e   a n a l o g o u s l y   t o ,   o r   a r e   r o u t i n e l y   d e r i v a b l e  

from  known  c o m p o u n d s .  

For  e x a m p l e   t h e   i n t e r m e d i a t e s   of  f o r m u l a   ( I I I )   i n  

v a r i a n t   a)  of   t h e   f i r s t   p r o c e s s   of  t he   i n v e n t i o n ,   i . e .  

w h e r e i n   RIO  i s   a  g r o u p   d i s p l a c e a b l e   by  a  n u c l e o p h i l e ,  

in  p a r t i c u l a r   c h l o r o   or  b r o m o ,   may  be  p r e p a r e d   b y  

h a l o g e n a t i o n   of  t h e   c o r r e s p o n d i n g   2 - p y r i d o n e .   S u i t a b l e  

h a l o g e n a t i n g   a g e n t s   i n c l u d e   p h o s p h o r u s   o x y c h l o r i . d e ,  

p h o s p h o r u s   o x y b r o m i d e ,   t h i o n y l   c h l o r i d e ,   and  p h o s p h o r u s  

p e n t a c h l o r i d e   u s e d   u n d e r   c o n v e n t i o n a l   c o n d i t i o n s   f o r  

each   g i v e n   r e a g e n t .  

I t   is   b e l i e v e d   t h a t   t h e   i n t e r m e d i a t e s   of  f o r m u l a   ( I V )  

in  a l l   t h e   v a r i a n t s   of  t h e  f i r s t   p r o c e s s   a r e   k n o w n  

c o m p o u n d s   or  a r e   p r e p a r a b l e   a n a l o g o u s l y   t o ,   or  a r e  

r o u t i n e l y   d e r i v a b l e   f rom  known  c o m p o u n d s .  

Howeve r ,   by  way  of  e x a m p l e   t h e   p r e p a r a t i o n   of  v a r i o u s  

i n t e r m e d i a t e s   of   f o r m u l a   (IV)  a r e   d e s c r i b e d  

h e r e i n a f t e r :  



In  v a r i a n t   ( a ) o f   t h e   f i r s t   p r o c e s s ,   t h e   i n t e r m e d i a t e s  

of   f o r m u l a   ( I V ) ,   i . e .   w h e r e i n   R11  is   CH3SO  may  b e  

p r e p a r e d   by  o x i d i s i n g   in  t he   m a n n e r   d e s c r i b e d  

h e r e i n b e f o r e   f o r   a  compound   of  f o r m u l a   ( I ) ,   a  

c o r r e s p o n d i n g   c o m p o u n d   w h e r e i n   t he   CH3SO  g r o u p   i s  

r e p l a c e d   by  CH3S.  T h i s   compound  may  be  p r e p a r e d   b y  

c o n v e n t i o n a l   S - a l k y l a t i o n   of  a  compound   of   f o r m u l a   (V) 

w h e r e i n   R11  is   SH,  i . e .   t he   i n t e r m e d i a t e   of   p r o c e s s  

v a r i a n t   ( b ) .  

In  p r o c e s s   v a r i a n t   ( b ) ,   t he   i n t e r m e d i a t e   of   f o r m u l a  

( I V ) ,   i . e .   w h e r e i n   R11  is   HS  may  be  p r e p a r e d   b y  

r e a c t i n g   a  c o m p o u n d   of   f o r m u l a   (V)  w h e r e i n   R11  i s   a  

g r o u p   d i s p l a c e a b l e   by  a  n u c l e o p h i l e   w i t h   t h i o u r e a  

f o l l o w e d   by  b a s e   h y d r o l y s i s   of  t he   t h i u r o n i u m   s a l t .  

The  i n t e r m e d i a t e s   of   f o r m u l a   (V)  a r e   b e l i e v e d   to   b e  

n o v e l   and  as  s u c h   fo rm  an  a s p e c t   of  t h e   p r e s e n t  

i n v e n t i o n .  

They  a r e   p r e p a r a b l e   by  a  p r o c e s s   a n a l o g o u s   to   t h e   f i r s t  

p r o c e s s   of  t h i s   i n v e n t i o n .   The  s k i l l e d   man  w i l l  

a p p r e c i a t e   t h a t   in  s u c h   a  p r o c e s s   i t   i s   d e s i r a b l e   t o  

p r o t e c t   any  R7  h y d r o x y   g r o u p   to  p r e v e n t   e l e c t r o p h i l i c  

a t t a c k   on  t h e   g r o u p   o x y g e n   a tom.   P r o t e c t i o n   may  b e  

a c h i e v e d   f o r   e x a m p l e   u s i n g   a  C1-6  a l k y l   g r o u p ,   w h i c h  

may  be  c o n v e n t i o n a l l y   c o n v e r t e d   to  h y d r o g e n   s u b s e q u e n t  

t o   t h e   main   r e a c t i o n ,   f o r   e x a m p l e   u s i n g   w a r m  

h y d r o b r o m i c   a c i d   or   i o d o t r i m e t h y l s i l a n e .  

The  c o m p o u n d s   of   f o r m u l a e   ( I ) a n d   ( I I ) ,   p h a r m a e u t i c a l l y  

a c c e p t a b l e   s a l t s   and   q u a t e r n i s e d   d e r i v a t e s   t h e r e o f ,   a n d  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   s o l v a t e s   of  any   of  t h e  

f o r e g o i n g   may  be  u s e d   in  t he   t r e a t m e n t   of   d i s o r d e r s  

c a u s e d   or  e x a c e r b a t e d   by  e x c e s s   g a s t r i c   a c i d   s e c r e t i o n  

s u c h   as  p e p t i c   u l c e r   and  Z o l l i n g e r - E l l i s o n   s y n d r o m e .  



The  i n v e n t i o n   t h u s   a l s o   p r o v i d e s   a  p h a r m a c e u t i c a l  

c o m p o s i t i o n   c o m p r i s i n g   a  compound   of   t h e   i n v e n t i o n ,   i n  

p a r t i c u l a r   a  c o m p o u n d   of  f o r m u l a   ( I ) ,   a  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t ,   q u a t e r n i s e d  

d e r i v a t i v e   or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s o l v a t e  

t h e r e o f ,   t o g e t h e r   w i t h   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  

c a r r i e r .  

The  c o m p o s i t i o n s   may  be  f o r m u l a t e d   f o r   a d m i n i s t r a t i o n  

by  any  r o u t e ,   a l t h o u g h   o r a l   a d m i n i s t r a t i o n   i s  

p r e f e r r e d .   The  c o m p o s i t i o n s   may  be  in  t h e   fo rm  o f  

t a b l e t s ,   c a p s u l e s ,   p o w d e r s ,   g r a n u l e s ,   l o z e n g e s ,  

s u p p o s i t o r i e s ,   r e c o n s t i t u t a b l e   p o w d e r s ,   or  l i q u i d  

p r e p a r a t i o n s ,   s u c h   as  o r a l   or  s t e r i l e   p a r e n t e r a l  

s o l u t i o n s   or   s u s p e n s i o n s .  

In  o r d e r   to   o b t a i n   c o n s i s t e n c y   of   a d m i n i s t r a t i o n   i t   i s  

p r e f e r r e d   t h a t   a  c o m p o s i t i o n   of  t h e   i n v e n t i o n   is   in  t h e  

form  of   a  u n i t   d o s e .  

U n i t   d o s e   p r e s e n t a t i o n   forms  f o r   o r a l   a d m i n -  

i s t r a t i o n   may  be  t a b l e t s   and  c a p s u l e s   and  may  c o n t a i n  

c o n v e n t i o n a l   e x c i p i e n t s   such   as  b i n d i n g   a g e n t s ,   f o r  

e x a m p l e   s y r u p ,   a c a c i a ,   g e l a t i n ,   s o r b i t o l ,   t r a g a c a n t h ,  

or  p o l y v i n y l p y r r o l i d o n e ;   f i l l e r s ,   f o r   e x a m p l e   l a c t o s e ,  

s u g a r ,   m a i z e - s t a r c h ,   c a l c i u m   p h o s p h a t e ,   s o r b i t o l   o r  

g l y c i n e ;   t a b l e t t i n g   l u b r i c a n t s ,   f o r   e x a m p l e   m a g n e s i u m  

s t e a r a t e ;   d i s i n t e g r a n t s ,   f o r   e x a m p l e   s t a r c h ,  

p o l y v i n y l p y r r o l i d o h e ,   s o d i u m   s t a r c h   g l y c o l l a t e   o r  

m i c r o c r y s t a l l i n e   c e l l u l o s e ;   or   p h a r m a c e u t i c a l l y  

a c c e p t a b l e   w e t t i n g   a g e n t s   s u c h   as  s o d i u m   l a u r y l  

s u l p h a t e .  



The  s o l i d   o r a l   c o m p o s i t i o n s   may  be  p r e p a r e d   b y  
c o n v e n t i o n a l   m e t h o d s   of  b l e n d i n g ,   f i l l i n g ,   o r  

t a b l e t t i n g .   R e p e a t e d   b l e n d i n g   o p e r a t i o n s   may  be  u s e d  

to   d i s t r i b u t e   t h e   a c t i v e   a g e n t   t h r o u g h o u t   t h o s e  

c o m p o s i t i o n s   e m p l o y i n g   l a r g e   q u a n t i t i e s   of  f i l l e r s .  

Such  o p e r a t i o n s   a r e   of  c o u r s e   c o n v e n t i o n a l   in  t h e   a r t .  

The  t a b l e t s   may  be  c o a t e d   a c c o r d i n g   to  m e t h o d s   w e l l  

known  in   n o r m a l   p h a r m a c e u t i c a l   p r a c t i c e ,   in  p a r t i c u l a r  

w i t h   an  e n t e r i c   c o a t i n g .  

O r a l   l i q u i d   p r e p a r a t i o n s   may  be  in  t h e   fo rm  of ,   f o r  

e x a m p l e ,   e m u l s i o n s ,   s y r u p s ,   or  e l i x i r s ,   or  may  b e  

p r e s e n t e d   as  a  d r y   p r o d u c t   f o r   r e c o n s t i t u t i o n   w i t h  

w a t e r   or   o t h e r   s u i t a b l e   v e h i c l e   b e f o r e   u s e .   S u c h  

l i q u i d   p r e p a r a t i o n s   may  c o n t a i n   c o n v e n t i o n a l   a d d i t i v e s  

s u c h   as  s u s p e n d i n g   a g e n t s ,   f o r   e x a m p l e   s o r b i t o l ,   s y r u p ,  

m e t h y l   c e l l u l o s e ,   g e l a t i n ,   h y d r o x y e t h y l c e l l u l o s e ,  

c a r b o x y m e t h y l c e l l u l o s e ,   a l u m i n i u m   s t e a r a t e  

g e l , h y d r o g e n a t e d   e d i b l e   f a t s ;   e m u l s i f y i n g   a g e n t s ,   f o r  

e x a m p l e   l e c i t h i n ,   s o r b i t a n   m o n o o l e a t e ,   or  a c a c i a ;  

n o n - a q u e o u s   v e h i c l e s   ( w h i c h   may  i n c l u d e   e d i b l e   o i l s ) ,  

f o r   e x a m p l e   a l m o n d   o i l ,   f r a c t i o n a t e d   c o c o n u t   o i l ,   o i l y  

e s t e r s   s u c h   as  e s t e r s   of  g l y c e r i n e ,   p r o p y l e n e   g l y c o l ,  

or   e t h y l   a l c o h o l ;   p r e s e r v a t i v e s ,   f o r   e x a m p l e   m e t h y l   o r  

p r o p y l   p - h y d r o x y b e n z o a t e   or  s o r b i c   a c i d ;   and  i f   d e s i r e d  

c o n v e n t i o n a l   f l a v o u r i n g   or  c o l o u r i n g   a g e n t s .  

For   p a r e n t e r a l   a d m i n i s t r a t i o n ,   f l u i d   u n i t   d o s a g e   f o r m s  

a r e   p r e p a r e d   u t i l i z i n g   t h e   c o m p o u n d   and  a  s t e r i l e  

v e h i c l e ,   a n d ,   d e p e n d i n g   on  t h e   c o n c e n t r a t i o n   u s e d ,   c a n  

be  e i t h e r   s u s p e n d e d   or  d i s s o l v e d   in  t h e   v e h i c l e .   I n  

p r e p a r i n g   s o l u t i o n s   t h e   c o m p o u n d   can   be  d i s s o l v e d   i n  

w a t e r   f o r   i n j e c t i o n   and  f i l t e r   s t e r i l i z e d   b e f o r e  

f i l l i n g   i n t o   a  s u i t a b l e   v i a l   or   a m p o u l e   and  s e a l i n g .  

A d v a n t a g e o u s l y ,   a d j u v a n t s   s u c h   as  a  l o c a l   a n a e s t h e t i c ,  

a  p r e s e r v a t i v e   and  b u f f e r i n g   a g e n t s   can   be  d i s s o l v e d   i n  



t h e   v e h i c l e .   To  e n h a n c e   t h e   s t a b i l i t y ,   t h e   c o m p o s i t i o n  

can  be  f r o z e n   a f t e r   f i l l i n g   i n t o   t h e   v i a l   and  t h e   w a t e r  

r e m o v e d   u n d e r   vacuum.   P a r e n t e r a l   s u s p e n s i o n s   a r e  

p r e p a r e d   in  s u b s t a n t i a l l y   t h e   same  m a n n e r ,   e x c e p t   t h a t  

t h e   compound  is   s u s p e n d e d   in  t h e   v e h i c l e   i n s t e a d   o f  

b e i n g   d i s s o l v e d ,   and  s t e r i l i z a t i o n   c a n n o t   b e  

a c c o m p l i s h e d   by  f i l t r a t i o n .   The  c o m p o u n d   can  b e  

s t e r i l i z e d   by  e x p o s u r e   to   e t h y l e n e   o x i d e   b e f o r e  

s u s p e n d i n g   in  t h e   s t e r i l e   v e h i c l e .   A d v a n t a g e o u s l y ,   a  

s u f a c t a n t   or  w e t t i n g   a g e n t   i s   i n c l u d e d   in   t h e  

c o m p o s i t i o n   to   f a c i l i t a t e   u n i f o r m   d i s t r i b u t i o n   of  t h e  

c o m p o u n d .  

When  a p p r o p r i a t e   t h e   c o m p o s i t i o n s   o f   t h i s   i n v e n t i o n   m a y  

be  p r e s e n t e d   as  an  a e r o s o l   f o r   o r a l   a d m i n i s t r a t i o n ,   a s  

a  m i c r o f i n e   p o w d e r   f o r   i n s u f f l a t i o n ,   or   as  a  

s u p p o s i t o r y   f o r   r e c t a l   or   v a g i n a l   a d m i n i s t r a t i o n .  

S u i t a b l e   u n i t   d o s e   f o r m s   i n c l u d e   t a b l e t s ,   c a p s u l e s   a n d  

p o w d e r s   in  s a c h e t s   or   v i a l s ,   and  p r e f e r r e d   f o r m s  

i n c l u d e   s h a p e d   o r a l   u n i t   d o s e s ,   s u c h   as  t a b l e t s   a n d  

c a p s u l e s .  

The  c o m p o s i t i o n s   may  c o n t a i n   f rom  0.1%  to   99%  b y  

w e i g h t ,   p r e f e r a b l y   f rom  10-60%  by  w e i g h t ,   of   t he   a c t i v e  

m e t e r i a l ,   d e p e n d i n g   on  t h e   m e t h o d   of   a d m i n i s t r a t i o n .  

The  i n v e n t i o n   a l s o   p r o v i d e s   a  m e t h o d   of  t r e a t m e n t   o r  

p r o p h y l a x i s   o f   d i s o r d e r s ,   s u c h   as  p e p t i c   u l c e r s ,   i n  

mammals  i n c l u d i n g   h u m a n s ,   c a u s e d   or  e x a c e r b a t e d   b y  

e x c e s s   g a s t r i c   a c i d   s e c r e t i o n ,   w h i c h   c o m p r i s e s   t h e  

a d m i n i s t r a t i o n   of  an  e f f e c t i v e   a m o u n t   of   a  compound  o f  

f o r m u l a   ( I ) ,   or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t   o r  

q u a t e r n i s e d   d e r i v a t i v e   t h e r e o f ,   or  a  p h a r m a c e u t i c a l l y  

a c c e p t a b l e   s o l v a t e   of   any  of  t h e   f o r e g o i n g ,   to  t h e  

s u f f e r e r .  



An  a m o u n t   e f f e c t i v e   to  t r e a t   t h e   d i s o r d e r s   h e r e i n b e f o r e  

d e s c r i b e d   d e p e n d s   on  t h e   r e l a t i v e   e f f i c a c i e s   of   t h e  

c o m p o u n d s   of   t h e   i n v e n t i o n ,   t h e   n a t u r e   and  s e v e r i t y   o f  

t h e   d i s o r d e r   b e i n g   t r e a t e d   and  t h e   w e i g h t   of  t h e  

mammal .   H o w e v e r ,   a  u n i t   d o s e   w i l l   n o r m a l l y   c o n t a i n   1 

t o   2000   f o r   e x a m p l e   5  t o   1000  mg  of  t h e   c o m p o u n d   of  t h e  

i n v e n t i o n .   U n i t   d o s e s   w i l l   n o r m a l l y   be  a d m i n i s t e r e d   a t  

l e a s t   o n c e   a  d a y ,   f o r   e x a m p l e   1 , 2 , 3 , 4 , 5   or  6  t i m e s   a  

day  s u c h   t h a t   t h e   t o t a l   d a i l y   d o s e   i s   n o r m a l l y   in  t h e  

r a n g e   0 .1   t o   30  mg/kg   p e r   day ,   i . e .   7  to   2000  m g / d a y  

f o r   a  70kg  human  a d u l t .  

As  i s   common  p r a c t i c e ,   t h e   c o m p o s i t i o n s   w i l l   u s u a l l y   b e  

a c c o m p a n i e d   by  w r i t t e n   or   p r i n t e d   d i r e c t i o n s   f o r   use   i n  

t h e   m e d i c a l   t r e a t m e n t   c o n c e r n e d .  

The  i n v e n t i o n   a l s o   p r o v i d e s   a  compound   of  f o r m u l a   ( I )  

or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t ,   a  q u a t e r n i s e d  

d e r i v a t i v e   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s o l v a t e  

t h e r e o f   f o r   u se   in  t h e r a p y ,   in  p a r t i c u l a r   f o r   u se   i n  

t h e   t r e a t m e n t   or  p r o p h y l a x i s   of   d i s o r d e r s   c a u s e d   o r  

e x a c e r b a t e d   by  e x c e s s   g a s t r i c   a c i d   s e c r e t i o n .  

The  f o l l o w i n g   E x a m p l e s   i l l u s t r a t e   t h e   p r e p a r a t i o n   o f  

a c t i v e   c o m p o u n d s   of  t h e   f o r m u l a   ( I ) .   The  f o l l o w i n g  

D e s c r i p t i o n s   i l l u s t r a t e   t h e   p r e p a r a t i o n   o f  

i n t e r m e d i a t e s   t h e r e t o .  

A l l   t e m p e r a t u r e s   a r e   in  d e g r e e s   C e l s i u s .  

The  f o l l o w i n g   P h a r m a c o l o g i c a l   Da t a   S e c t i o n   i l l u s t r a t e s  

t h e   u s e f u l   a c t i v i t y   of   t h e   c o m p o u n d s .  



D e s c r i p t i o n   I 

4 - C h l o r o - 2 , 3 - d i m e t h y l p y r i d i n e - 1 - o x i d e   (D1)  

2 , 3 - D i m e t h y l - 4 - n i t r o p y r i d i n e - 1 - o x i d e   ( 1 . 3 g )   was  a d d e d  

p o r t i o n w i s e   to   a c e t y l   c h l o r i d e   (6ml)   a t   0°C.  T h e  

m i x t u r e   was  a l l o w e d   to  warm  to  room  t e m p e r a t u r e   f o r   7 

m i n u t e s   b e f o r e   p o u r i n g   o n t o   c r u s h e d   i c e .   The  s o l u t i o n  

was  made  a l k a l i n e   (pH  9)  w i t h   p o t a s s i u m   c a r b o n a t e   a n d  

e x t r a t e d   w i t h   c h l o r o f o r m   (2  x  3 0 m l ) .   The  c o m b i n e d  

o r g a n i c   p h a s e   was  w a s h e d   w i t h   b r i n e   (50ml )   and  d r i e d  

(MgS04) .   E v a p o r a t i o n   of  t h e   s o l v e n t   gave   a  y e l l o w   o i l  

( 1 . 1 3 g )   w h i c h   was  p u r i f i e d   by  c o l u m n   c h r o m a t o g r a p h y  

( S i l i c a   g e l  -   Merck   7734)   e l u t i n g   w i t h   c h l o r o f o r m  -   5% 

m e t h a n o l : 9 5 %   c h l o r o f o r m   to  g i v e   4 - c h l o r o - 2 , 3 - d i m e t h y l -  

p y r i d i n e - 1 - o x i d e   ( 0 . 9 4 g )   as  a  p a l e   y e l l o w   s o l i d   ( 7 7 % ) .  

1H-NMR  ( C D C 1 3 / C C 1 4 )  
δ  =  2 .4   ( s ,   3H) 

6  =  2 .5   ( s ,   3H)  

δ  =  7 .1  (d ,   1H) 

δ  =  8 .0   (d ,   1H) 



D e s c r i p t i o n   2 

( 4 - B e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l   a c e t a t e   ( D 2 )  

4 - C h l o r o - 2 , 3 - d i m e t h y l p y r i d i n e - l - o x i d e   ( 3 , 4 g ;   2 2 m m o l )  

was  a d d e d   to  a  m i x t u r e   of  p o t a s s i u m   t - b u t o x i d e   ( 2 . 9 g ,  

2 4 . 2 m m o l )   in  b e n z y l a l c o h o l   ( 1 5 m l ) .   The  m i x t u r e   w a s  

h e a t e d   to  100°C  f o r   7 2 h r s   f o l l o w e d   by  e v a p o r a t i o n   o f  

mos t   of  t he   b e n z y l   a l c o h o l   u n d e r   h i g h   v a c u u m .   T h e  

r e s i d u e   was  p a r t i t i o n e d   b e t w e e n   w a t e r   ( 1 0 0 m l )   a n d  

c h l o r o f o r m   ( 1 0 0 m l ) .   The  o r g a n i c   p h a s e   was  w a s h e d   w i t h  

b r i n e   ( 7 0 m l ) ,   d r i e d   (MgS04)  and  e v a p o r a t e d   in  v a c u o .  

The  r e s i d u e   was  t h e n   h e a t e d   u n d e r   h i g h   vacuum  to  r e m o v e  

r e s i d u a l   b e n z y l   a l c o h o l .  

A  s o l u t i o n   of  t he   c r u d e   4 - b e n z y l o x y - 2 , 3 - d i m e t h y l -  

p y r i d i n e - 1 - o x i d e   t h u s   o b t a i n e d ,   in  a c e t i c   a n h y d r i d e  

( 2 3 m l ) ,   was  h e a t e d   on  a  s t e a m   b a t h   f o r   1  h o u r .  

E v a p o r a t i o n   of  t h e   s o l v e n t   l e f t   a  brown  gum  which   w a s  

t r i t u r a t e d   u n d e r   x y l e n e   and  t h e n   e v a p o r a t e d   in  v a c u o .  

The  r e s i d u e   was  p a r t i t i o n e d   b e t w e e n   c h l o r o f o r m   ( 1 5 0 m l )  

and  d i l u t e   s o d i u m   b i c a r b o n a t e   s o l u t i o n   ( 1 5 0 m l ) .   T h e  

o r g a n i c   p h a s e   was  w a s h e d   w i t h   b r i n e   ( 7 0 m l )   d r i e d  

(Na2SO4)   and  c o n c e n t r a t e d   in  v a c u o   to   g i v e   a  b l a c k  

o i l .   Column  c h r o m a t o g r a p h y   ( s i l i c a   g e l  -   Merck  7 7 3 4 ) ,  

e l u t i n g   w i t h   e t h y l   a c e t a t e ,   g ave   t he   ( 4 - b e n z y l o x y - 3 -  

m e t h y l p y r i d - 2 - y l ) m e t h y l   a c e t a t e   as  a  p a l e   brown  o i l  

( 3 . 8 1 g )   ( 6 5 % ) .  

1H-NMR  ( C C 1 4 )  
6  =   2 .0   ( s ,   3H)  6  =   6 .6   (d ,   1H) 

δ  =  2 .2   ( s ,   3H)  6  =   7 .3   ( s ,   5H) 

6  =   5 .0   ( s ,   2H)  δ  =  8 .1  (d,   1H) 
δ  =   5.1  ( s ,   2H)  



D e s c r i p t i o n   3 

4 - B e n z y l o x y - 3 - m e t h y l p y r i d i n e - 2 - m e t h a n o l   ( D 3 )  

A  s o l u t i o n   of  ( 4 - b e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l  

a c e t a t e   ( 3 . 8 1 g ,   14mmol)   and  10%  s o d i u m   h y d r o x i d e  

s o l u t i o n   ( 1 4 . 1 m l )   in  e t h a n o l   ( 50ml )   was  h e a t e d   on  a 

s t e a m   b a t h   f o r   30  m i n u t e s .   The  s o l v e n t   was  e v a p o r a t e d  

in  v a c u o ,   and  the   r e s i d u e   p a r t i t i o n e d   b e t w e e n  

c h l o r o f o r m   ( 1 0 0 m l )   and  w a t e r   ( 1 0 0 m l ) .   The  o r g a n i c  

p h a s e   was  washed   w i t h   b r i n e   ( 7 5 m l ) ,   d r i e d   (Na2SO4)  a n d  

e v a p o r a t e d   in  v a c u o   to   g i v e   t h e   4 - b e n z y l o x y - 3 - m e t h y l -  

p y r i d i n e - 2 - m e t h a n o l   ( 3 . 1 7 g )   as  a  y e l l o w   s o l i d   ( 9 8 % ) .  

1H-NMR  ( C D C 1 3 / C C 1 4 )  
δ  =  2.1  ( s ,   3H)  

6 =  4 .6   ( b r s ,   3H) 

δ  =  5.1  ( s ,   2H)  

6  =  6.7  (d,   1H) 

δ  =  7 .3   ( s ,   5H) 

6  =  8 .2  ( b rm ,   1H) 



D e s c r i p t i o n   4 

4 - B e n z y l o x y - 2 - c h l o r o m e t h y l - 3 - m e t h y l p y r i d i n e  

h y d r o c h l o r i d e   (D4)  

T h i o n y l   c h l o r i d e   ( 0 . 6 m l ,   8mmol)   was  a d d e d   to  a  s o l u t i o n  

of  4 - b e n z y l o x y - 3 - m e t h y l - p y r i d i n e - 2 - m e t h a n o l   ( 4 6 0 m g ,  

2mmol)  in  c h l o r o f o r m   ( 1 0 m l )   a t   room  t e m p e r a t u r e .   T h e  

s o l u t i o n   was  t h e n   h e a t e d   u n d e r   r e f l u x   f o r   30  m i n u t e s .  

A f t e r   c o o l i n g   the   s o l v e n t   was  e v a p o r a t e d   in  v a c u o ,  

t r i t u r a t e d   u n d e r   x y l e n e   and  r e - e v a p o r a t e d   in  v a c u o .  

The  r e s i d u e   was  t r i t u r a t e d   u n d e r   e t h e r   to  y i e l d   t h e  

4 - b e n z y l o x y - 2 - c h l o r o m e t h y l - 3 - m e t h y l p y r i d i n e   h y d r o -  

c h l o r i d e   ( 0 . 5 7 g )   as  an  o f f - w h i t e   s o l i d   (mp  1 6 0 - 1 ° C ) .  

1H-NMR  (CDC13  +  d6-DMSO) 

6  =   2.4  ( s ,   3H) 

δ  =   5 .0  ( s ,   2H) 

δ  =   5 .3  ( s ,   2H) 

6  =  7 . 1 - 7 . 7   (m,  7 H )  

6  =  8.4  (d,   1H) 



E x a m p l e   l a  

2 - [ ( 4 - B e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] b e n z i m i -  

d a z o l e   ( E l a )  

A  s o l u t i o n   of  4 - b e n z y l o x y - 2 - c h l o r o m e t h y l - 3 - m e t h y l p y r i -  

d i n e   h y d r o c h l o r i d e   ( 0 . 5 7 g ,   2mmol)  in  e t h a n o l   ( 2 0 m l )   w a s  
a d d e d   to   a  s o l u t i o n   of  2 - m e r c a p t o b e n z i m i d a z o l e   ( 0 . 3 1 6 g ,  

2 . 1 m m o l )   and  10%  s o d i u m   h y r o x i d e   s o l u t i o n   ( 1 . 6 m l ,  

4mmol)  in  e t h a n o l   ( 2 0 m l ) .   The  s o l u t i o n   was  a l l o w e d   t o  

s t a n d   o v e r n i g h t .   S o l v e n t   was  e v a p o r a t e d   in  v a c u o   a n d  

t he   r e s i d u e   p a r t i t i o n e d   b e t w e e n   c h l o r o f o r m   ( 2 5 m l )   a n d  

w a t e r   ( 2 5 m l )   and  the   a q u e o u s   p h a s e   was  f u r t h e r  

e x t r a c t e d   w i t h   c h l o r o f o r m   ( 2 5 m l ) .   The  c o m b i n e d   o r g a n i c  

e x t r a c t s   were   w a s h e d   w i t h   b r i n e   ( 3 5 m l ) ,   d r i e d   ( N a 2 S 0 4 )  
and  e v a p o r a t e d   in  v a c u o   to   g i v e   an  o i l y   s o l i d   ( 0 . 7 8 g ) .  

R e c r y s t a l l i s a t i o n   from  e t h y l   a c e t a t e   gave   2 - [ ( 4 -  

b e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ) b e n z i m i d a z o l e  

( 0 . 5 8 g )   as  a  w h i t e   s o l i d   (80%)  (mp  1 8 9 - 1 9 1 ° C ) .  

1H-NMR  (CDC13-d4   MeOH-d6-DMSO)  

δ  =  2 . 3   ( s ,   3H) 

δ  =  4 . 7   ( s ,   2H) 

δ  =  5 .2   ( s ,   2H) 

6  =  6 .9   (d,  1H) 

δ  =  7 . 0 - 7 . 7   (m,  9 H  -   i n c l u d e s   s i n g l e t   at  6 . 7 . 4 )  

6  =   8 .3   (d,   1H) 



S i m i l a r l y   p r e p a r e d   w e r e : -  

E x a m p l e   2 a :  

2 - [ ( 4 - b e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 -  

m e t h o x y - b e n z i m i d a z o l e   ( E 2 a ) ;  

1H-NMR  (CDC13-d4MeOH)  δ  =  2 . 3 ( s ,   3H);   3 . 8 ( s ,   3 H ) ;  

4 . 4 ( s ,   2H);  5 . 1 ( s ,   2H);  6 . 6 - 7 . 0 ( m ,   3H);  7 . 1 - 7 . 5 ( m ,   6 H ) ;  

8 . 2 ( d ,   1 H ) .  

E x a m p l e   3 a :  

2 - [ ( 4 - b e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 - b r o m o  

- 6 - n i t r o - b e n z i m i d a z o l e .  

E x a m p l e   4 a :  

2 - [ ( 4 - b e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 -  

t r i f l u o r o m e t h y l h e n z i m i d a z o l e ;  
IH-NMR  (CDC13-d4-MeOH)   6  =   2 . 3 ( s ,   3H);  4 . 5 ( s ,   2 H ) ;  

5 . 1 ( s ,   2H);   6 . 7 ( d ,   1H);  7 . 2 - 7 . 6 ( m ,   7H);   7 . 7 ( s ,   1 H ) ;  

8 . 2 ( d ,   1 H ) .  

E x a m p l e   5 a :  

2 - [ ( 4 - b e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 - m e t h y l  

b e n z i m i d a z o l e ;  
1H-NMR  (CDC13-d4-MeOH)   6  =   2 . 3 ( s ,   3H);   2 . 4 ( s ,   3 H ) ;  

4 . 4 ( s ,   2H);  5 . 1 ( s ,   2H);  6 . 6 - 7 . 1 ( m ,   7H);  8 . 2 ( d ,   1 H ) .  



E x a m p l e   6 a :  

5 - A m i n o - 6 - b r o m o - 2 - ( ( 4 - b e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) -  

m e t h y l t h i o l - b e n z i m i d a z o l e  

S t a n n o u s   c h l o r i d e   ( 0 . 5 1 g ,   2 . 7 m m o l )   was  a d d e d  

p o r t i o n w i s e   to  a  s o l u t i o n   of   2 - [ ( 4 - b e n z y l o x y - 3 -  

m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 - b r o m o - 6 - n i t r o b e n z i m i -  

d a z o l e   (E3a)  ( 0 . 3 2 7 g ,   0 . 7 m m o l )   and  5N  h y d r o c h l o r i c   a c i d  

( 1 . 2 m l )   in  e t h a n o l   ( 3 0 m l ) .   The  s o l u t i o n   was  a l l o w e d   t o  

s t a n d   o v e r n i g h t .   The  s o l u t i o n   was  made  b a s i c   w i t h  

s a t u r a t e d   p o t a s s i u m   c a r b o n a t e   (pH  11)  and  e x t r a c t e d  

w i t h   e t h y l   a c e t a t e   (3  x  3 0 m l ) .   The  c o m b i n e d   o r g a n i c  

p h a s e   was  w a s h e d   w i t h   w a t e r   (2  x  3 0 m l ) ,   b r i n e   ( 5 0 m l )  

and  d r i e d   ( N a 2 S O 4 ) .   E v a p o r a t i o n   of  s o l v e n t   gave   a n  

o i l y   s o l i d .   Column  c h r o m a t o g r a p h y   ( s i l i c a   g e l ,   M e r c k  

7 7 3 4 ) ,   e l u t i n g   w i t h   c h l o r o f o r m  -   5%  m e t h a n o l : 9 5 %  

c h l o r o f o r m ,   g a v e   t h e   5 - a m i n o - 6 - b r o m o - 2 - [ ( 4 - b e n z y l o x y - 3 -  

m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] - b e n z i m i d a z o l e   (6a)   ( 0 . 2 1 g )  

as  a  y e l l o w   s o l i d   ( 7 3 % ) .  

1H-NMR  (CDC13)  

δ  =   2 .2  ( s ,   3H) 

δ  =  4 .3   ( s ,   2H)  

6 =  5 .0  ( s ,   2H) 

6 =  6 .6  (d,   1H)  

6 =  6.7  ( s ,   1H)  

6 =  7.2  ( s ,   5H)  

δ =  7.5  ( s ,   1H) 

6  =  8.2  (d,   1H)  



E x a m p l e   1b  

2 - [ ( 4 - B e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ] -  

b e n z i m i d a z o l e  

m - C h l o r o p e r o x y b e n z o i c   a c i d   (131mg,   76mmol)   was  added   t o  

a  s t i r r e d   s o l u t i o n   of  2 - [ ( 4 - b e n z y l o x y - 3 - m e t h y l p y r i d - 2 -  

y l ) m e t h y l t h i o ] b e n z i m i d a z o l e   ( E l a )   (250mg,   69mmol)   i n  

d i c h l o r o m e t h a n e   ( 3 0 m l )   a t   0oC  u n d e r   an  a t m o s p h e r e   o f  

n i t r o g e n .   A f t e r   5  m i n u t e s   d i l u t e   s o d i u m   b i c a r b o n a t e  

s o l u t i o n   ( 30ml )   was  a d d e d   and  t he   m i x t u r e   p a r t i t i o n e d .  

The  o r g a n i c   p h a s e   was  d r i e d   (Na2SO4)   and  e v a p o r a t e d   i n  

v a c u o   to  g i v e   a  d a r k   o i l .   T r i t u r a t i o n   u n d e r   a c e t o -  

n i t r i l e   (2ml )   g a v e   a  s o l i d   w h i c h   was  f i l t e r e d ,   w a s h e d  

w i t h   e t h e r   and  d r i e d   in  v a c u o   to  g i v e   t h e   2 - [ ( 4 -  

b e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ] - b e n z i m i -  

d a z o l e   ( E l b )   (206mg)   as  a  g r e y   s o l i d   (mp  1 3 9 - 1 4 1 ° C  

d e c ) .  

1H-NMR  (CDC13)  

δ  =  2 .22   ( s ,   3H) 

δ  =  4 . 8 3   ( s ,   2H)  

6  =  5 .09   ( s ,   2H) 

6  =   6 .27   (d,  1H) 

δ  =  7 . 1 5 - 7 . 8   (m,  10H,  i n c l u d e s   s i n g l e t   a t   δ  =  

7 . 4 2 )  

6 =  8 .33   (d ,   1H) 



S i m i l a r l y   were   p r e p a r e d : -  

E x a m p l e   2 b :  

2 - [ ( 4 - b e n z y l o x y - 3 -   m e t h y l p y r i o - 2 - y l ) m e t h y l s u l p h i n y l ] - 5 -  

m e t h o x y - b e n z i m i d a z o l e   ( E 2 b ) :  

1H-NMR  (CD2C12)  δ  =   2 . 1 5 ( s ,   3H);  3 . 7 8 ( s ,   3H);   4 . 7 5 ( s ,  

2H);  5 . 0 6 ( s ,   2H);  6 . 6 5 - 7 . 1   (m,  3H);  7 . 2 - 7 . 6 ( m ,   6 H ) ;  

8 . 2 7 ( d ,   1 H ) .  



E x a m p l e   7 a  

2 - [ ( 4 - [ 4 - M e t h o x y b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

t h i o ] b e n z i m i d a z o l e  

E x a m p l e   8 a  

2 - [ ( 4 - [ 3 , 5 - D i c h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y  

t h i o ] b e n z i m i d a z o l e  

E x a m p l e   9 a  

2 - [ ( 4 - [ 3 , 5 - D i c h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l  

t h i o ] - 5 - m e t h y l b e n z i m i d a z o l e  



Example   1 0 a  

2 - [ ( 4 - [ 4 - F l u o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

t h i o ] b e n z i m i d a z o l e  

Example   l l a  

2 - [ ( 4 - F l u o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] -  

5 - m e t h y l b e n z i m i d a z o l e  

Example   1 2 a  

5 - C h l o r o - 2 - [ ( 4 - [ 4 - f l u o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) -  

m e t h y l t h i o ] b e n z i m i d a z o l e  



Example   1 3 a  

2 - [ ( 4 - [ 4 - C h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  
t h i o ]  b e n z i m i d a z o l e  

Example   1 4 a  

2 - [ ( 4 - B e n z y l o x y p y r i d - 2 - y l ) m e t h y l t h i o ] b e n z i m i d a z o l e  

E x a m p l e   1 5 a  

5 - C h l o r o - 2 - [ ( 4 - [ 4 - c h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) -  

m e t h y l t h i o ] b e n z i m i d a z o l e  



E x a m p l e   1 6 a  

5 - C h l o r o - 2 - [ ( 4 - [ 3 , 5 - d i c h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 -  

y l ) m e t h y l t h i o ] b e n z i m i d a z o l e  

E x a m p l e   1 7 a  

2 - [ ( 4 - B e n z y l o x y p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 - t r i f l u o r o m e t h y l  

b e n z i m i d a z o l e  

E x a m p l e   1 8 a  

2 - [ ( 4 ' - P h e n e t h y l o x y p y r i d - 2 - y l ) m e t h y l t h i o ] b e n z i m i d a z o l e  



E x a m p l e   1 9 a  

2 - [ ( 4 - B e n z y l o x y p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 - c h l o r o b e n z i m i -  

d a z o l e  

E x a m p l e   2 0 a  

2 - [ ( 3 - M e t h y l - 4 - p h e n o x y p y r i d - 2 - y l ) m e t h y l t h i o ] b e n z i m i d a -  

z o l e  

E x a m p l e   2 1 a  

2 - [ ( 4 - ( 4 - F l u o r o b e n z y l o x y ) p y r i d - 2 - y l ) m e t h y l t h i o ] b e n z i m i -  

d a z o l e  



E x a m p l e   2 2 a  

2 - [ ( 4 - [ 4 - F l u o r o p h e n o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] -  

b e n z i m i d a z o l e  

Example   2 3 a  

2 - [ 1 - ( [ 4 - ( 4 - F l u o r o b e n z y l o x y ) p y r i d - 2 - y l ] e t h y l ) t h i o ] -  

b e n z i m i d a z o l e  

Example   2 4 a  

2 - [ ( 4 - B e n z y l o x y - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] b e n z i m i -  

d a z o l e  



E x a m p l e   2 5 a  

2 - [ ( 4 - B e n z y l o x y - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 -  

m e t h o x y b e n z i m i d a z o l e  

E x a m p l e   2 6 a  

2 - [ ( 4 - [ 4 - C h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

t h i o ] - 5 - c y c l o p r o p y l c a r b o n y l b e n z i m i d a z o l e  

E x a m p l e   2 7 a  

2 - [ ( 4 - B e n z y l o x y - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 - c h l o r o  

b e n z i m i d a z o l e  



E x a m p l e   2 8 a  

2 - [ ( 4 - B e n z y l o x y - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 - t r i -  

f l u o r o m e t h y l b e n z i m i d a z o l e  

E x a m p l e   2 9 a  

2 - [ ( 4 - [ 4 - F l u o r o b e n z y l o x y ] - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

t h i o ] b e n z i m i d a z o l e  

E x a m p l e   3 0 a  

2 - [ ( 4 - [ 4 - F l u o r o b e n z y l o x y ] - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

t h i o ] - 5 - m e t h y l b e n z i m i d a z o l e  



E x a m p l e   3 1 a  

2 - [ ( 4 - B e n z y l o x y - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l t h i o ] - 5 - m e t h y l  
b e n z i m i d a z o l e  



E x a m p l e   4 b  

2 - [ ( 4 - B e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l s u l p h i n y l - 5 -  

t r i f l u o r o m e t h y l b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C 1 2 )  

6  2 . 1 7   ( s ,   3H) 

4 . 7 0   (d,  1H) 

4 . 7 1   (d,   l H )  

5 . 0 6   ( s ,   2H) 

6 . 7 9   (d,   1H) 

7 . 3 8   ( s ,   5H) 

7 . 5 1   ( dd ,   1H) 

7 . 6 9   (d,   1H) 

7 . 9 2   ( s ,   1H) 

8 . 2 5   (d,   1H) 

E x a m p l e   5 b  

2 - [ ( 4 - B e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l s u l p h i n y l - 5 -  

m e t h y l b e n z i m i d a z o l e  



1H-NMR  ( C D 2 C 1 2 )  

δ  2 . 1 4   ( s ,   3H) 

2 . 4 2   ( s ,   3H) 

4 . 5 7   (d,   l H )  

4 . 9 3   (d,  1H) 

5 . 0 5   ( s ,   2H) 

6 . 7 9   (d,   1H) 

6 . 9 9 - 7 . 6 9   (m,  8H,  i n c l u d e s   s i n g l e t   a t   5  =  7 . 3 8 )  

8 . 3 0   (d,  1H) 

E x a m p l e   6 b  

5 - A m i n o - 6 - b r o m o - 2 - [ ( 4 - b e n z y l o x y - 3 - m e t h y l p y r i d - 2 - y l ) -  

m e t h y l s u l p h i n y l ] - b e n z i m i d a z o l e  

1H-NMR  (CD2Cl2  +  d6 -DMSO)  

δ  2 . 1 9   ( s ,   3H) 

4 . 6 8   ( s ,   2H)  

4 . 9 0   ( b r . s ,   2H) 

5 .17   ( s ,   2H) 

6 . 9 2   (d,  l H )  

7 . 0 5   ( s ,   1H) 

7 . 2 8 - 7 . 5 5   (m,  5H) 

7 .75   ( s ,   1H) 

8 . 2 7   (d,  1H) 

1 2 . 9 5   ( b r . s ,   1H) 



E x a m p l e   7 b  

2 - [ ( 4 - [ 4 - m e t h o x y b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

s u l p h i n y l ] b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C 1 2 )  

δ  2 . 1 4   ( s ,   3H)  

3 . 8 0   ( s ,   3H) 

4 . 6 7   (d,   1H) 

4 . 8 7   (d,   1H) 

5 .01   ( s ,   2H)  

6 . 7 4 - 7 . 0 4   (m,  3H)  

7 . 1 6 - 7 . 4 8   (m,  4H)  

7 . 4 8 - 7 . 7 3   (m,  2H)  

8 .31   (d,   1H) 

E x a m p l e   8 b  

2 - [ ( 4 - [ 3 , 5 - d i c h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l  

s u l p h i n y l ] b e n z i m i d a z o l e  

Mass  s p e c t r u m   C21H15N3OSCl2   r e q u i r e d   4 2 7 . 0 3 1 3  

o b s e r v e d   4 2 7 . 0 3 1 9  



E x a m p l e   9 b  

2 - [ ( 4 - [ 3 , 5 - d i c h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l  

s u l p h i n y l ] - 5 - m e t h y l b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C 1 2 )  

2 . 1 9   ( s ,   3H) 

2 . 4 5   ( s ,   3H) 

4 . 6 0   (d,  1H) 

4 . 8 5   (d,  1H) 

5 .03   (s ,   2H)  

6 . 7 5   (d,  1H) 

7 . 0 0 - 7 . 6 2   (m,  6H) 

8 . 3 2   (d,  1H) 

E x a m p l e   1 0 b  

2 - [ ( 4 - [ 4 - F l u o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

s u l p h i n y l ] b e n z i m i d a z o l e  



1H-NMR  (d6DMSO) 

2 .18   ( s ,   3H) 

4 . 6 8   (d,  1H) 

4 .87   (d,  1H) 

5 .21   (s ,   2H) 

7 . 0 0 - 7 . 8 0   (m,  9H) 

8 . 2 7   (d,  1H) 

E x a m p l e   1 1 b  

2 - [ ( 4 - [ 4 - F l u o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

s u l p h i n y l ] - 5 - m e t h y l b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C l 2 )  

δ  2 . 1 4   (s ,   3H)  

2 . 4 4   (s ,   3H)  

4 . 6 6   (d,  1H)  

4 . 8 5   (d,  1H) 

5 .03   (s ,   2H) 

6 .79   (d,  l H )  

6 . 9 1 - 7 . 6 5   (m,  8H)  

8 .30   (d,  1H)  



E x a m p l e   1 2 b  

5 - C h l o r o - 2 - [ ( 4 - [ 4 - F l u o r o b e n z y l o x y ] - 3 - m e t h e y l p y r i d - 2 - y l ) -  
m e t h y l s u l p h i n y l ] b e n z i m i d a z o l e  

1H-NMR  (CD2C12  +  d6DMSO) 

δ  2 . 2 1   ( s ,   3H) 

4 . 7 2   ( s ,   2H) 

5 . 1 4   ( s ,   2H) 

6 . 8 9   (d,  1H) 

6 . 7 8 - 7 . 7 1   (m,  7H) 

8 . 2 8   (d,   1H) 

E x a m p l e   1 3 b  

2 - [ ( 4 - [ 4 - C h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

s u l p h i n y l ] b e n z i m i d a z o l e  



1H-NMR  ( C D 2 C 1 2 )  

6  2 . 1 9   (s ,   3H) 

4 . 4 7   (d,  1H) 

4 . 8 5   (d,  1H) 

5 . 0 8   (s ,   2H) 

6 .81   (d,  1H) 

7 . 1 6 - 7 . 4 8   (m,  6H,  i n c l u d e s   s i n g l e t   a t   δ  =   7 . 3 8 )  

7 . 4 8 - 7 . 8 0   (m,  2H) 

8 . 3 1   (d,  1H) 

E x a m p l e   1 4 b  

2 - [ ( 4 - B e n z y l o x y p y r i d - 2 y l ) m e t h y l s u l p h i n y l ] b e n z i m i d a z o l e  

1H-NMR  (CD2C12  +  d6-DMSO) 

6  4 . 4 7   (d,  1H)  

4 . 7 2   (d,  1H) 

4 . 8 5   ( s ,   2H) 

6 . 7 0   (d,  l H )  

6 . 8 3   (dd ,   1H) 

7 . 1 6 - 7 . 5 1   (m,  7H,  i n c l u d e s   s i n g l e t   a t  δ   =  7 . 3 7 )  

7 . 5 1 - 7 . 8 4   (m,  2H) 

8 . 3 7   (d,  1H) 

1 2 . 9 5   ( b r . s ,   1H) 



E x a m p l e   1 5 b  

5 - C h l o r o - 2 - [ ( 4 - [ 4 - c h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) -  
m e t h y l s u l p h i n y l ] b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C 1 2 )  

6  2 . 2 0   ( s ,   3H)  

4 . 6 0   (d,  1H)  

4 . 8 5   (d,   1H)  

5 . 1 0   ( s ,   2H)  

6 . 8 0   (d,  1H)  

7 . 2 9   (dd ,   1H) 

7 . 4 0   (s ,   4 H )  

7 . 5 9   (d,  1H) 

7 . 6 3   (s ,   1H)  

8 . 3 1   (d,  1H) 

E x a m p l e   1 6 b  

5 - C h l o r o - 2 - [ ( 4 - [ 3 , 5 - d i c h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 -  

y l ) m e t h y l s u l p h i n y l ] b e n z i m i d a z o l e  



1H-NMR  (CD2C12  +  d 6 - D M S O )  

6  2 .22   ( s ,   3H)  

4 . 6 3   (d,  1H)  

4 .80   (d,   1H)  

5 .13   ( s ,   2H)  

6 .86   (d,   1 H )  

7 . 2 7   ( dd ,   1H)  

7 .41   ( s ,   3H)  

7 .61   (d,   1H)  

7 .68   ( s ,   1H)  

8 . 2 7   (d,  1H)  

E x a m p l e   1 7 b  

2 - [ ( 4 - B e n z y l o x y p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ] - 5 - t r i f l u o r o -  

m e t h y l b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C l 2 )  

6  4 . 4 5 - 4 . 9 3   (m,  4H)  

6 . 6 1 - 6 . 8 7   (m,  2H)  

7 . 1 1 - 7 . 4 6   (m,  5H)  

7 . 5 6   (dd ,   1H)  

7 . 7 6   (d,  1H) 

7 . 9 8   ( s ,   1H)  

8 . 2 9   (d,  1H) 

9 . 6 2   ( b r . s ,   l H )  



E x a m p l e   1 8 b  

2 - [ ( 4 ' - P h e n e t h y l o x y p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ] b e n z -  

i m i d a z o l e  

1H-NMR  ( C D 2 C 1 2 )  

6  2 .91   ( t ,   2H)  

3 . 7 7 - 4 . 0 1   (m,  2H) 

4 . 4 8   (d,  1H)  

4 . 7 3   (d,  1H) 

6 . 5 4 - 6 . 7 7   (m,  2H)  

7 . 0 9 - 7 . 5 0   (m,  7H) 

7 . 5 0 - 7 . 7 5   (m,  2H)  

8 . 2 9   (d,  1H) 

E x a m p l e   1 9 b  

2 - [ ( 4 - B e n z y l o x y p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ] - 5 - c h l o r o -  

b e n z i m i d a z o l e  



1H-NMR  (CD2C12  +  d6 -DMSO)  

6  4 . 4 5   (d,   1H)  

4 . 7 0   (d,  1H) 

4 . 8 8   ( s ,   2H) 

6 . 6 6 - 6 . 9 0   (m,  2H) 

7 . 1 8 - 7 . 6 8   (m,  8H,  i n c l u d e s   s i n g l e t   a t   5  =  7 . 2 9 )  

8 . 3 4   (d,  1H) 

E x a m p l e   2 0 b  

2 - [ ( 3 - M e t h y l - 4 - p h e n o x y p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ] -  

b e n z i m i d a z o l e  

1H-HMR  ( C D 2 C l 2 )  

6  2 . 2 6   ( s ,   3H)  

4 . 7 2   (d,   1H) 

4 . 9 2   (d,   1H)  

6 . 5 5   (d,  1H) 

6 . 8 3 - 7 . 0 9   (m,  2H)  

7 . 0 9 - 7 . 4 6   (m,  5H) 

7 . 4 6 - 7 . 8 7   (m,  2H) 



E x a m p l e   2 1 b  

2 - [ ( 4 - ( 4 - F l u o r o b e n z y l o x y ) p y r i d - 2 - y l ) m e t h y l s u p h i n y l ] -  

b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C 1 2 )  

6  4 . 5 0 - 4 . 7 7   (m,  4H)  

7 . 6 0   (d,   1H) 

7 . 7 4   (dd ,   1H) 

6 . 9 8 - 7 . 0 9   (m,  2H) 

7 . 1 6 - 7 . 2 6   (m,  2H) 

7 . 2 6 - 7 . 3 5   (m,  2H) 

7 . 4 0 - 7 . 9 0   (m,  2H) 

8 . 2 5   (d,  1H) 

1 2 . 2 6   ( b r . s ,   l H )  

E x a m p l e   2 2 b  

2 - ( 4 - [ 4 - F l u o r o p h e n o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l s u l -  

p h i n y l ] b e n z i m i d a z o l e  



1H-NMR  ( C D 2 C l 2 )  

δ  2 . 2 5   ( s ,   3H) 

4 . 7 1   (d,  1H) 

4 . 9 1   (d,   l H )  

6 . 5 2   (d,  1H) 

6 . 8 2 - 7 . 4 5   (m,  6H) 

7 . 4 5 - 7 . 8 4   (m,  2H) 

8 . 2 4   (d,   1H)  

1 2 . 3   ( b r . s ,   1H) 

E x a m p l e   2 3 b  

2 - [ 1 - ( [ 4 - ( 4 - F l u o r o b e n z y l o x y ) p y r i d - 2 - y l ] e t h y l ) s u l p h i n y l ]  

b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C l 2 )  

δ  1 . 8 0   (d,  3H) 

4 . 2 0 - 4 . 7 8   (m,  3H) 

6 . 4 7   (d,   1H) 

6 . 6 5   ( d , d ,   1H) 

6 . 7 3 - 7 . 9 4   (m,  8H)  

8 . 2 3   (d,   1H) 

1 2 . 0 5   ( b r . s ,   1H) 



E x a m p l e   2 4 b  

2 - [ ( 4 - B e n z y l o x y - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l s u l p h i n y l J -  

b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C 1 2 )  

6  2 . 1 1   ( s ,   3H) 

4 . 3 4 - 4 . 8 4   (m,  4H)  

6 . 5 0   ( s ,   1H)  

7 . 1 3 - 7 . 4 7   (m,  7H) 

7 . 4 7 - 7 . 7 7   (m,  2H)  

8 . 1 5   ( s ,   1H) 

E x a m p l e   2 5 b  

2 - [ ( 4 - B e n z y l o x y - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ] - 5 -  

m e t h o x y b e n z i m i d a z o l e  



1H-NMR  ( C D 2 C l 2 )  

δ  2 . 1 0   ( s ,   3H) 

3 . 8 0   ( s ,   3H) 

4 . 3 2 - 4 . 8 2   (m,  4H)  

6 . 4 8   ( s ,   l H )  

6 . 8 3 - 7 . 1 2   (m,  2H)  

7 . 1 2 - 7 . 6 5   (m,  6H)  

8 .15   ( s ,   l H )  

E x a m p l e   2 6 b  

2 - [ ( 4 - [ 4 - C h l o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

s u l p h i n y l ] - 5 - c y c l o p r o p y l c a r b o n y l ] b e n z i m i d a z o l e  

1H-NMR  ( C D C 1 3 )  

6  8 . 3 5   ( s ,   1H) 

8 . 3 0   (d,  1H) 

8 . 0 4   (dd ,   1H)  

7 . 6 4   (d,   1H) 

7 . 5 0 - 7 . 2 0   (m,  4H)  

6 . 7 5   (d,   1H) 

5 .03   ( s ,   2H)  

4 . 8 2   ( s ,   2H) 

2 . 9 0 - 2 . 5 0   (m,  1H) 

2 . 2 0   ( s ,   3H) 

1 . 3 5 - 0 . 9 0   (m,  4H)  



E x a m p l e   2 7 b  

2 - [ ( 4 - B e n z y l o x y - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ] - 5 -  
c h l o r o b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C 1 2 )  

6  8 . 1 2   ( s ,   1H)  

7 . 6 6   ( s ,   1H)  

7 .61   (d,   1H)  

7 . 5 0 - 7 . 1 0   (m,  6H)  

6 . 5 5   ( s ,   1H) 

4 . 9 0 - 4 . 4 0   (m,  4H)  

2 .12   ( s ,   3H)  

E x a m p l e   2 8 b  

2 - [ ( 4 - B e n z y l o x y - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ] - 5 -  

t r i f l u o r o m e t h y l b e n z i m i d a z o l e  



1H-NMR  ( d 6 - D M S O )  

6  8 . 2 0   ( s ,   l H )  

8 . 0 1   ( b r . s ,   1H) 

7 . 8 3   (d,  1H) 

7 . 5 7   (dd ,   1H) 

7 . 3 6   ( s ,   5H) 

6 . 6 7   ( s ,   1H) 

4 . 9 0 - 4 . 4 0   (m,  4 H )  

2 . 1 8   ( s ,   3H)  

E x a m p l e   2 9 b  

2 - [ ( 4 - [ 4 - F l u o r o b e n z y l o x y ] - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

s u l p h l n y l ] b e n z i m i d a z o l e  

1H-NMR  (CD2Cl2  +  d6 -DMSO)  

6  8 . 2 1   ( s ,   1H) 

7 . 8 0 - 7 . 5 5   (m,  2H)  

7 . 4 5 - 6 . 9 0   (m,  6H)  

6 . 4 5   ( s ,   1H)  

4 . 8 0 - 4 . 3 0   (m,  4H)  

2 . 1 5   ( s ,   3H) 



E x a m p l e   3 0 b  

2 - [ ( 4 - [ 4 - F l u o r o b e n z y l o x y ] - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l -  

s u l p h i n y l ] - 5 - m e t h y l b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C 1 2 )  

6  8 . 1 2   ( s ,   1H)  

7 . 7 0 - 6 . 9 0   (m,  7H)  

6 . 4 0   ( s ,   1H)  

4 . 8 0 - 4 . 2 0   (m,  4H)  

2 . 4 4   ( s ,   3H) 

2 . 1 0   ( s ,   3H) 



E x a m p l e   3 1 b  

2 - [ 4 - B e n z y l o x y - 5 - m e t h y l p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ) - 5 -  

m e t h y l b e n z i m i d a z o l e  

1H-NMR  ( C D 2 C 1 2  

δ  8 . 1 3   (s ,   1H) 

7 . 6 0 - 7 . 0 0   (m,  8H)  

6 . 4 5   (s ,   1H)  

4 . 8 0 - 4 . 2 5   (m,  4H)  

2 . 4 4   ( s  ,  3 H )  

2 . 1 0   ( s ,   3H)  



PHARMACOLOGY 

The  a b i l i t y   of  t h e   c o m p o u n d s   of  t h e   i n v e n t i o n   to   m o d i f y  

t h e   pH  of   g a s t r i c   a c i d   s e c r e t i o n   was  i n v e s t i g a t e d   a s  

f o l l o w s :  

The  p e r f u s e d   r a t   s t o m a c h   p r e p a r a t i o n  

The  m o d i f i e d   (1)  p e r f u s e d   s t o m a c h   p r e p a r a t i o n   (2)  o f  

t h e   u r e t h a n e   (25%  s o l u t i o n )   a n a e s t h e t i s e d   r a t ,  

m a i n t a i n e d   a t   370C,   a l l o w s   t h e   c o n t i n u o u s   m e a s u r e m e n t  

of   pH  d u r i n g   b a s a l   and  s t i m u l a t e d   a c i d   s e c r e t i o n .  

The  lumen  of  t h e   s t o m a c h   of   male   W i s t a r   r a t s  

( a p p r o x i m a t e l y   200  g  b o d y w e i g h t )   was  p e r f u s e d ,   v i a   a  

c a n n u l a   d e s i g n e d   to   r e d u c e   t h e   d e a d   s p a c e   of   t h e  

s t o m a c h ,   w i t h   5%  g l u c o s e   s o l u t i o n   ( 3 7 0 0 )   a t   t h e   r a t e   o f  

3  m l / m i n .   The  p e r f u s a t e   was  f o r c e d   o v e r   t h e   s u r f a c e   o f  

t h e   s e c r e t o r y   m u c o s a   o n l y ,   t h e   a n t r u m   b e i n g   e x c l u d e d .  

The  e f f l u e n t   t h e n   p a s s e d   o v e r   a  m i c r o f l o w   t y p e   g l a s s   pH 
e l e c t r o d e   v i a   c o l l e c t i n g   f u n n e l   s i t u a t e d   in  t h e  

n o n - g l a n d u l a r   f o r e s t o m a c h .  

The  s e c r e t a g o g u e   h i s t a m i n e   was  a d m i n i s t e r e d   as  a  

c o n s t a n t   i n t r a v e n o u s   i n f u s i o n   to   p r o d u c e   a  s t e a d y   r a t e  

of   a c i d   s e c r e t i o n .   T e s t   c o m p o u n d s   we re   a d m i n i s t e r e d   i n  

s o l u t i o n   as  b o l u s   i n t r a v e n o u s   i n j e c t i o n s   and  a n y  

e f f e c t   on  t he   pH  o f   t h e   p e r f u s a t e   n o t e d .   The  p e r f u s a t e  

pH  was  r e c o r d e d   on  a  p o t e n t i o m e t r i c   r e c o r d e r   a n d  

a n t i - s e c r e t o r y   r e s p o n s e s   were   m e a s u r e d   in  t e r m s   of  t h e  

m a x i m a l   r e d u c t i o n   in   h y d r o g e n - i o n   c o n c e n t r a t i o n  

e x p r e s s e d   as  a  p e r c e n t a g e   of  t h e   ' c o n t r o l '  

c o n c e n t r a t i o n s .  



R e s u l t s  

P e r f u s e d   r a t   p r e p a r a t i o n :  

R e f e r e n c e s  

1.  P a r s o n s ,   M.E.  ( 1 9 7 0 ) .  

Ph.  D.  T h e s i s ,   U n i v e r s i t y   of  L o n d o n .  

2.  Ghosh ,   M.N.  and   S c h i l d ,   H.O.  ( 1 9 5 8 ) .  

Br .   J .   P h a r m a c o l . ,   13,  5 4 - 6 1 .  



1.  A  compound   of  f o r m u l a   ( I ) :  

or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t ,   a  q u a t e r n i s e d  

d e r i v a t i v e   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s o l v e n t  

t h e r e o f ;  

w h e r e i n :  

Y  forms  an  o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   r i n g ;  

n  is   z e r o   or  o n e ;  

R1  i s   H,  C1-6  a l k a n o y l ,   C l - 6   a l k a n e s u l p h o n y l ,   o r  

o p t i o n a l l y   s u b s t i t u t e d   a r y l s u l p h o n y l ,   a r y l   C l - 6  

a l k a n o y l   or  a r y l   C l - 4   a l k y l ;  

R2  i s   h y d r o g e n   or  C1-4  a l k y l ;   a n d  

R3  is   p y r i d y l   g r o u p   s u b s t i t u t e d   by  a t   l e a s t   one  g r o u p  
s e l e c t e d   f rom  OR4  or  0(CH2)mOR4  w h e r e i n   R4  is   a n  

o p t i o n a l l y   s u b s t i t u t e d   a r y l   or  a r a l k y l   g r o u p   of  up  t o  



10  c a r b o n   a toms   and  m  is  an  i n t e g e r   of  from  1  to   4;  a n d  

by  up  to   t h r e e   f u r t h e r   s u b s t i t u e n t s   one  of  wh ich   may  b e  

j o i n e d   to  R2  to   form  a  c a r b o c y l i c   r i n g   of  up  to  7  r i n g  

a t o m s .  

2.  A  compound   a c c o r d i n g   to   c l a i m   1  w h e r e i n   R3  i s  

2 - p y r i d y l .  

3.  A  compound   a c c o r d i n g   to  c l a i m   1  or  2  w h e r e i n   R3  i s  

f u r t h e r   s u b s t i t u t e d   by  one  or  two  of  h a l o g e n C 1 - 6  

a l k o x y ,   c a r b o x y   e s t e r i f i e d   c a r b o x y ,   or  amino  o p t i o n a l l y  
N - s u b s t i t u t e d   by  one  or  two  g r o u p s   i n d e p e n d e n t l y  

s e l e c t e d   f rom  C l - 6   a l k y l ,   p h e n y l   or  p h e n y l   C1-4  a l k y l  

or  o p t i o n a l l y   N . N - d i s u b s t i t u t e d   by  C4-5  p o l y m e t h y l e n e  

or  C3-4  p o l y m e t h y l e n e c a r b o n y l .  

4.  A  compound   a c c o r d i n g   to  any  one  of  c l a i m s   1  to   3 

w h e r e i n   Y  is   u n s u b s t i t u t e d   or  i n c l u d e s   one  or  t w o  

s u b s t i t u e n t s   s e l e c t e d   from  h a l o ,   C l -6   a l k y l ,   h a l o  

s u b s t i t u t e d   C1-6  a l k y l ,   C1-6  a l k o x y ,   C1-6  a l k y l t h i o ,  

C1-10  c a r b o x y l i c   a c y l ,   C l -7   c a r b o x y l i c   a c y l a m i n o ,  

c a r b o x y ,   C l - 6   a l k o x y c a r b o n y l ,   C1-6  a l k y l s u l p h o n y l a m i n o ,  

N - ( C 1 - 6   a l k y l s u l p h o n y l ) - C i - 4   a l k y l a m i n o ,   c y a n o ,   n i t r o ,  

or  amino ,   amido   or  s u l p h o n y l a m i n o   any  of  which   i s  

o p t i o n a l l y   N - s u b s t i t u t e d   by  one  or  two  g r o u p s   s e l e c t e d  

from  C l - 6   a l k y l   or  p h e n y l   or  o p t i o n a l l y   N - d i s u b s t i t u t e d  

by  C4-5  p o l y m e t h y l e n e ;   or  p h e n y l   o p t i o n a l l y   s u b s t i t u t e d  

by  one  or  two  s u b s t i t u e n t s   i n d e p e n d e n t l y   s e l e c t e d   f r o m  

h a l o ,   C l - 6   a l k y l ,   C l -6   a l k o x y ,   C l - 6   a l k y l t h i o ,   C l - 7  

c a r b o x y l i c   a c y l ,   C1-7  c a r b o x y l i c   a c y l a m i n o ,   C 1 - 6  

a l k y l s u l p h o n y l a m i n o ,   N - ( C l - 6   a l k y l s u l p h o n y l ) - C i - 4  

a l k y l a m i n o ,   c y a n o ,   or  n i t r o ,   amino   o p t i o n a l l y  
N - s u b s t i t u t e d   by  one  or  two  g r o u p s   s e l e c t e d   from  C l - 6  
a l k y l   or  p h e n y l   or  o p t i o n a l l y   N - d i s u b s t i t u t e d   by  C 4 - 5  

p o l y m e t h y l e n e ,   or  c a r b o x y   or  C l - 6   a l k o x y c a r b o n y l .  



5.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   1  of   f o r m u l a   ( I I ) :  

or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t ,   a  q u a t e r n i s e d  

d e r i v a t i v e   or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s o l v a t e  

t h e r e o f ;  

w h e r e i n   R1,  R2  and   n  a r e   as   h e r e i n b e f o r e   d e f i n e d   i n  

c l a i m   1 ;  

R5  and  R6  a r e   i n d e p e n d e n t l y   h y d r o g e n   on  a  g r o u p  
s e l e c t e d   f r o m   t h e   s u b s t i t u e n t s   f o r   Y  d e f i n e d   in   c l a i m  

1 ;  

R8  i s   a  g r o u p   s e l e c t e d   f rom  OR4  or  - O ( C H 2 ) m - O - R 4 ;  

Rg  and  R10  a r e   i n d e p e n d e n t l y   s e l e c t e d   f rom  h y d r o g e n ,  

- O R 4 , - O ( C H 2 ) m R 4 ,   h a l o g e n ,   C l - 6   a l k y l ,   C1-6   a l k o x y ,   C l - 6  

a l k y l t h i o ,   C l - 6   a l k o x y   C1-6   a l k o x y ,   c a r b o x y ,   e s t e r i f i e d  

c a r b o x y ,   or   a m i n o   o p t i o n a l l y   s u b s t i t u t e d   by  one  or   t w o  

g r o u p s   i n d e p e n d e n t l y   s e l e c t e d   f rom  C 1 - 6 a l k y l - p h e n y l ,   o r  

p h e n y l - C 1 - 4   a l k y l   or   o p t i o n a l l y   N , N - d i s u b s t i t u t e d   b y  

C4-5   p o l y m e t h y l e n e   or   C3-4  p o l y m e t h y l e n e c a r b o n y l ;   a n d  

R7  i s   a  g r o u p   d e f i n e d   a b o v e   f o r   R10  and   R9  or   t o g e t h e r  

w i t h   R2  f o r m   C 2 - 9   a l k y l e n e ;   w h e r e i n   R4  and   m  a r e   a s  

d e f i n e d   in   c l a i m   1 .  

6.  A  c o m p o u n d   a c c o r d i n g   to   c l a i m   5  w h e r e i n   R5  and   R6 

a r e   i n d e p e n d e n t l y   h y d r o g e n ,   c h l o r o ,   b r o m o ,   m e t h y l ,  

t r i f l u o r o m e t h y l ,   a m i n o   or  m e t h o x y .  



7.  A  compound   a c c o r d i n g   to  c l a i m   5  or  6  w h e r e i n   R1  i s  

h y d r o g e n .  

8.  A  c o m p o u n d   a c c o r d i n g   to  any  one  of   c l a i m s   5,6  or  7 

w h e r e i n   R2  is   h y d r o g e n .  

9.  A  c o m p o u n d   a c c o r d i n g   to  any  one  of  c l a i m s   5  to   8 

w h e r e i n   R7,  Rg  and  R10  a r e   s e l e c t e d   f rom  h y d r o g e n   a n d  

C l - 4   a l k y l .  

10.  A  c o m p o u n d   a c c o r d i n g   to  any  one  of  c l a i m s   1  to   9 

w h e r e i n   R4  is   p h e n y l   C l - 4   a l k y l   o p t i o n a l l y   s u b s t i t u t e d  

in  t h e   p h e n y l   r i n g   by  one  or  two  of  h a l o ,   C l - 6   a l k y l ,  

C1-6  a l k o x y ,   C l - 6   a l k y l t h i o ,   c y a n o   or  n i t r o .  

11.  2 - [ ( 4 - F l u o r o b e n z y l o x y ] - 3 - m e t h y l p y r i d - 2 - y l )  

m e t h y l t h i o ] b e n z i m i d a z o l e   or  2 - [ ( 4 - f l u o r o b e n z y l o x y ] - 3 -  

m e t h y l p y r i d - 2 - y l ) m e t h y l s u l p h i n y l ] b e n z i m i d a z o l e .  

12.  A  p r o c e s s   f o r   t he   p r e p a r a t i o n   of  a  c o m p o u n d  

a c c o r d i n g   to  any  one  of  c l a i m s   1  t o   11  or   a  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t ,   a  q u a t e r n i s e d  

d e r i v a t i v e   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s o l v a t e  

t h e r e o f ,   w h i c h   p r o c e s s   c o m p r i s e s   r e a c t i n g   a  compound  o f  

f o r m u l a   ( I I I )   or  an  a c i d   a d d i t i o n   s a l t   t h e r e o f :  



w h e r e i n   R3  is  as  d e f i n e d   in  c l a i m   1,  w i t h   a  compound  o f  

f o r m u l a   ( I V ) :  

w h e r e i n   R1  and  Y  a r e   as  d e f i n e d   i n  

c l a i m   1;  a n d  

a)  R11  is   a  g r o u p   d i s p l a c e a b l e   by  a  n u c l e o p h i l e ;   a n d  

R12  is   CH3SO; 

b)  R11  is   CHR2Q1  w h e r e   R2  is   as  d e f i n e d   in  c l a i m   1 ,  

and  Ql  is   a  g r o u p   d i s p l a c e a b l e   by  a  n u c l e o p h i l e ;  

a n d  

R12  is   HS;  o r  

c)  R11  is   CHR2SH  w h e r e   R2  is   as  d e f i n e d   in  c l a i m   1 ;  

a n d  

R12  is   a  g r o u p   d i s p l a c e a b l e   by  a  n u c l e o p h i l e ;  

t h e r e a f t e r   i f   d e s i r e d   c a r r y i n g   o u t   one  or  more  of  t h e  

f o l l o w i n g   s t e p s ;  

( i )   o x i d i s i n g   a  c o m p o u n d   of  f o r m u l a   (I)   w h e r e i n   n  

is   z e r o   to  a  compound   of  f o r m u l a   ( I )   w h e r e i n   n  i s  

o n e ;  

( i i )   c o n v e r t i n g   any  v a r i a b l e   g r o u p   to  a n o t h e r  

c o r r e s p o n d i n g   v a r i a b l e   R  g r o u p ;   a n d  



( i i i )   s a l i f y i n g   or  q u a t e r n i s i n g   the   r e s u l t i n g  

compound   of  t he   f o r m u l a   ( I ) .  

13.  A  p h a r m a c e u t i c a l   c o m p o s i t i o n   c o m p r i s i n g   a  c o m p o u n d  
a c c o r d i n g   to  any  one  of  c l a i m s   1  t o   11,  a  

p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t ,   q u a t e r n i s e d  
d e r i v a t i v e   or  a  p h a r m a c e u t i c a l l y  a c c e p t a b l e   s o l v a t e  

t h e r e o f ,   t o g e t h e r   w i t h   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  
c a r r i e r .  

14.  A  compound   a c c o r d i n g   to   any  one  of  c l a i m s   1  to   11 

or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t ,   q u a t e r n i s e d  
d e r i v a t i v e   or  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s o l v a t e   f o r  

u s e   in   t h e   t r e a t m e n t   or   p r o p h y l a x i s   of  d i s o r d e r s   c a u s e d  

or   e x a c e r b a t e d   by  e x c e s s   g a s t r i c   a c i d   s e c r e t i o n .  
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